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CONTKlBUnONS TO THE NATURAL HISTORY OF THE 
ISOPODA. 



By Harriet Richardson, 

Collaborator, Divition of Marine JnverUbraUt. 



The difficulties which meet the systematist are but little understood 
or appreciated by those engaged in other fielda of biological work. 
The morphologist, the embryologist, the physiologist give him but iit- 
~tle encouragement and sympathy. Prof. Charles C. Nutting very 
adequately described the situation in his recent address before the 
American Association for the Advancement of Science and made an 
urgent appeal for cooperation with and leniency toward the man who 
toils over the '^hard and often thankless task" of classification. 

Those who have studied special groups of animals or plants realize 
the difficulties that have to be overcome and the problems that must be 
faced. The path is not always easy nor the way clear. 

In the following pages the object has not been to give an exhaustive 
ti-eatmentof thelsopod group. The attempt is made to bring together 
by way of introduction facts of general interest, describing briefly the 
systematic position, structure, habitat, distribution, mode of life, 
development, and other points of interest in connection with the 
group, and to present, in detail, descriptions and figures of a number 
of new species and genera, which are the result of independent work 
on material collected by several different parties. These collections 
were made (1) by theU. S. Fish Commission steamer Alhaiross&aA by 
the U. S. S. Paloit in Japan; (2) by Messrs. Jordan and Snyder in 
Japan ; and (3) by Dr. C. H. Gilbert at Panama and Mazatlan. Lastly, 
a large number of Bopyridte in the U. S. National Museum collection 
have been worked up and also included. 

No bibliography is given with the general introduction. A bibliog- 
raphy accompanies each section of the work. The publications which 
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have been of great service in preparing the geaeral account of the 
group and freely used are those of T. R. R. Stebbing, G. O. Sara, 
F. Beddard, O. Harger, C. E. A. Gerstfficker, J. P. McMurrich, J. C. 
Schicedte and F. Meinert, JameH D. Dana, A, Giard and J. Bonnier, 
and H. G. Hansen. A large number of other papers have alao been 
consulted. 

Finally, I wish to express my gratitude to Dr. Theodore Gill, the 
distinguished naturalist, for his kindness in looking over the work 
and for his many suggestions in connection with it. 

INTRODUCTION. 

1. CLASSIFICATION AND SYSTEMATIC POSITION. 

The Isopoda are a group of Crustacea belonging to the large subclass 
Mala4!(»traca, which, in contradistinction to the Bntomostraca, includes 
all those forms having a gastric mill in the stomach; green glands, 
functioning as excretory organs, situated in the basal joint of the 
antennules; and not having a free nauplius larva, the nauplius stage 
being passed in the egg. 

The order Arthrostraca includes both the Isopoda and the Amphipoda, 
which have in common the following characters: The first thoracic seg- 
ment is permanently fused with the head, and bears maxillipeds; the 
seven remaining segments are usually free and bear legs, although the 
first free segment and sometimes even the second free segment may 
be united with the head to form a carapace; the eyes are usually sessile. 

The Isopoda differ from the Amphipoda (1) in the general form of 
the body which is compressed dorso-ventrally, while in the Amphipoda, 
it is flattened or compressed laterally; (2) in the fact that respiration 
is carried on by the abdominal append^es or pleopoda, which are 
modified gills, while in the Amphipoda the gills are borne on the 
thoracic append^es; (3) in the difference in structure correlated with 
a difference in function in the pleopoda. The abdominal appendages 
in the Isopoda are usually broad plates or lamellae, all five pairs more 
or less similar in shape and size. In the Amphipoda, the first three 
pairs are similar in shape and size, are long narrow appendages suitable 
for swimming, while the last three pairs are adapted for jumping. 

Seven superfamilies" or tribes are usually recognized in the sub- 
order Isopoda. The classification given by G. O. Sars is the one now 
generally adopted. He divides the Isopods into tribes according to 
the following characters:* 

"The term tribe was originally u§ed by Latreille for subdivision of family, and 
such was for a lime the general usage. The history of the group has been indicated 
by Dr. Gill in his address on Some Questions of Nomenclature (Science, n. s. IV, 
p. 598, etc.). 

6The table has been modified to include the tribe Phreatoitoidea. Other slight 
changes have been made also. See Sars, Crustacea of Norway, II, 1899, p. 3. 
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a Legs of the first pair cheltform. Uropoda terminal. Fleopoda, when present, 

esclusively natatory I. Chblifbba or Tanaioidea. 

a' Legs of the first pair not chelifonn. 
b Dropoda lateral. 
c Uropikia forming t<^ether with the terminal segment of the abdomen a caudal 
fan. PleopodaforthemoBtpartnatatory.il. Flabellifbra or CvHornoiDBA. 
</ Uropoda valve-like, infleied, arching over the pleopoda which to a great 

extent are branchial III. Valvifera or Idoteoidea. 

*' Uropoda terminal or intero-lateral. 
c Uropoda infero-lateral. Outer branch of the second and following pain of 

pleopoda two-jointed IV. Phbbatoicoidxa. 

c' Uropoda terminal. Outer branch of the pleopoda never two-jointed. 
d Free forms. 
e Pleopoda exclusively branchial, generally covered by a thin opercular 

platu (the modified first p^r) V. Askllota or Aselloidba 

e' Pleopoda fitted for air-breathing VI. Onimcoidba. 

d' Parasitic forms. Pleopoda and uropoda sometimes absent. When present 
exclusively hraucbial, and not covered by any operculum. 

VII. Epicaridba or Bop^roidba. 

The following list includes the numerous families which are com- 
prised under these seven tribes: 

I. Cbelifbra or Tanaioidba." 

1. Apseudid«e, 

2. TanaidEB. 

II. Flabellifbra or Otuothoidea.^ 

1. Anthuridce. 

2. GnathiidcB. 

3. Cirolanidie. 

4. Coral lanidfe. 

5. Alcironidx. 

6. Barybrotidte. 

7. Mpdfe. ' 

8. Bathynomidee. 

9. Cymothoidse. 

10. Serolidfe. 

11. Sphferomidfc. 

12. Limnoriidie. 

III. Valvifera or Idoteoidba.o 

1. Arcturidte. 

2. Idoteidee. 

3. ChsBtiliidre. 

IV. Phbbatoicoidea. 

1. Phreatoicidse. 

V. ASBLLOTA or ASEI.LOIDBA.O 

1. Asellidiie. 

2. Janiridfe. 

3. Munnldie. 

4. Deamosomidfe. 

5. Mnnnopeidffi. 

"The second name ^ven above for the tribe or superfamily was suggested by 
Dr. Theodore Uill in order that the nomenclature might be more uniform. 
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VI. ONlacuiDEA. 

1. Oniscidie. 

2. Annadillidiidie. 

3. Li^idte. 

4. Trichoniecidse, 

5. Tylidse, 

6. Helleliidse. 

VII. EpICARIDEA orBoPYROIDBA.O 

1. Bopyrida;. 

2. Entonisciilffi. 

3. Dftjidie. 

4. CryptoniBcidfe. 



Further aubdivision into genera and species is not desirable, although 
the genera and species will be constantly referred to in the following 



2. EXTERNAL ANATOMY. 



The body is generally flattened or compressed dorso-ventrally, dif- 
fering in this respect from the Amphipoda, their nearest relatives, 
which have the body flattened or compressed laterally. The outline 
of the bodj' varies considerably. Many forms are narrow and elon- 
gate, the exti-eme of this type being found among the Anthuridte;* 
others are broadly oval, almost circular in outline (the Serolidse). 
Bilateral symmetry prevails in the group as a whole. The adult 
females in the parasitic Isopoda deviate from the symmetry of the 
larval condition, owing to the parasitic mode of life, the parasitism 
being also accompanied in some of the Epicaridea by a degradation in 
structure of such an extent that the characters of the group are 
entirely lost, their relationship being known only through a study of 
the early larval stages and through the males which retain the charac- 
ters of the group. Some of the Cymothoidse, also parasites, are as 
symmetrical in the adult condition. 

Sexual dimorphism occurs only in the pai-asitic tribe Epicaridea. 
The males in this superfamily are four or live times smaller than the 
females and are always found permanently attached to the body of 
the female. 

In both sexes the body is segmented, the number of segments into 
which the thorax and abdomen is divided differing in the various sub- 
divisions of the group. Fusion of the first and second segments with 
the bead occurs sometimes, and often some or all of the abdominal 
segments are coalesced. The Dajidse have the body very imperfectly 

"The second name given above for the tribe or superfamily waa auggeated by 
Dr. Theodore Gill in order that the nomenclature might be more uniform. 

fc In Hyssura rermiformis Haawell, a member of this family, all the segments of 
the body are extremely nnrrow and elongated, giving the body aji exceedingly long 
appearance. 
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segmeoted. In the Entoniscidie alone there is no trace of segmenta- 
tion whatever in the adult female, and in the Cryptoniscidse but slight 
traces of segmentation. 

Many of the terrestrial Isopoda, the pill bugs, and some of the 
Sphferomidfe, especially the genus Sphatr&ma Latreille, are able to 
roll the body completely into a ball. 



The head may be considered as composed of seven coalesced seg- 
ments, indicated by the number of paired appendages, the last 
coalesced segment, represented by the maxillipetls, being derived from 
the thorax. The eyes may be regarded as the appendages of a first 
or ocular segment; the antennse and antennulEe, the appendages of a 
second and third segment; the mandibles and the two pairs of maxillse 
representing the fourth, fifth, and sixth segments; the maxillipeds, as 
already stated, represent a first thoracic segment, which is perma- 
nently united with the head in all Isopods, the name foot-jaws indi- 
cating their origin and function, (Harger.) 

A second thoi-acic segment, which is usually the first free segment, 
is also consolidated with the head to form a carapace in the Tanaidie 
and the Serolidse ; in the latter family sutures may or may not be pres- 
ent. The Australian species Crabyzos longicaudatu« Spence Bate, 
as well as Arcturides comutits Studer, and Stenaaellm Dollf us have the 
head and first free segment of the thorax united so as not to articulate, 
although they are separated by a suture in the first two mentioned. 
The males of the family Dajidse also have the head fused with the first 
free segment of the thorax. 

Still a third thoracic segment, or what is usually the second free 
segment, is united with the head in only one genus, the genus Sphy- 
rapvs Norman and Stebbing. 

1. Eym. — ^The eyes, when present, are always paired. They may 
be small and simple and situated some distance apart, or they may be 
large, composite eyes, formed of numerous ocelli and so close as to 
be contiguous. Except in the Tanaidse, where the eyes are placed on 
stalks, which are, however, never movable, they are invariably ses- 
sile. The ocular lobes in the Apseudidae are spine-like projections of 
the carapace upon which the eyes are situated. 

Eyes are wanting in the following Isopod genera: Typhlotanaia Sars, 
Leptognaihia Sars, Tanaella Norman and Stebbing, Strongylura Sars, 
Oryptocope Sars, Ilaplocope Sars, Anarthrura Sars, Csecidotea Packard, 
Cirolanides Benedict, Syscen-us Harger, PiatyaTthnis Brandt, T'lta- 
nethes Schicedte, Tanaojjsin Sars, Oalathura Norman and Stebbing 
(eyes imperfectly developed or wanting), Leptanthura Sars, Alaotanais 
Norman and Stebbing (there are minute ocular lobes but no eyes) 
J*8eudotanai8 Sars (eyes are imperfect or absent), Amiropus Beddard, 
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Pleuroff&nuim Sars, Leptaapidia Bate and Westwood, NannoiiVKm 
Sars, Dendrotion Sars, Tschnosoma Sars, Sphseromiden Dollfus, Siena- 
gellvs Dollfus, Csecosphseroma Dollfus, Ilypsimetopus Sayce, Me^ota- 
nais Dollfus, Heterias (new name for Janirella Sayce, preoccupied"), 
and Phreatoicoides Sayce. 

In a numl>er of species belonfi^inf; to weli-known genera ej-es are 
also lacking. The list includes: Trichonwcus cavemicola Budde-Lund, 
Astacilla cseca Benedict, Bocinda typMops Bonnier, Mundla danteci 
Bonnier, Brackenridgia cavei-narum Ulrich, Trichoniseus xtygivs 
Nenaec, Cirolana cuhensia Hay, Monolistria cseca Gersteecker, Asellua 
cavaticus Schicedte., Pseudannad'dlo carinulatus Saussure, Conilera 
atygia Packard, Phreatoicus typieua Chilton, Harponyx prankoidea 
Sars, and Serolia anartica Beddard. None of the Munnopsidee or 
Desmosomidse have eyes. Eyes are likewise usually absent among the 
Epicaridea. 

Stebbing says that the explanation for the fact that many of the 
genei-a of Tanaidee are blind is to be found in their habit of living 
ensconced' in the sand. 

Many of the blind forms are deep-sea species, others are cave- 
dwellers, and some have been found in wells at great depths. 

Structural degeneration of the eyes is found in some of the deep-sea 
Serolidie, no retinula being present, although the vitreous body is 
represented (Beddard). 

^. Antennse. — There are two pairs of antennee. The first pair are 
sometimes called antennules, superior or upper antennte. These are 
rudimentary in the Oniscoidea, are inconspicuous, never more than 
three-jointed, and sometimes wholly wanting (Helleriidfie), Usually 
the antennules are composed of three peduncular joints and a many- 
jointed flagellum. The Valvifera, however, are without this multi- 
articulate fiagellum, all the joints being consolidated to form a single 
clavate joint. Thefl^ellumof the first pair of antenniein theTanaidsa 
is rudimentary or sometimes wanting in the female. This is also true 
of Cyathura Stebbing, females, Leptantkura Sars, females, Janthopsia 
Beddard, Jsm-opaia Koehler, Maermtylia Sars, and Nannoniscua Sars, 
all having a rudimentary fiagellum to the antennules. In the genei'a 
Anuropua Beddard and Nannoniscua Sars, the first antennte have but 
two joints. In Plakarthrium'' Chilton, the antennules have but three 
joints, the first two of which are flattened and form plates surrounding 
the anterior margin of the head. The Apseudidae are characterized by 
having two multi-articulate flagelH to the superior antcnna;,the second 
fiagellum being sometimes called the secondary filament. 

The second pair of antennte, inferior or lower antenna;, are usually 
composed of five peduncular joints and a multi-articulate flagellum. 

"InnireUa Bonnier, s new genus of jlflf//ii/,-i' is described, Ann. Univ. Lyon, XXVI, 
1896. 
* Ckebmidium Pfefier is a synonym ot I'lntartliTiuin Chilton. 
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Munnopsis M, Sars, I'aramunna Sars, Pleurogotiium Sars, Nannoma- 
cus Sars, and Eu-fyc-ope Sars are exceptions, having a six-jointed pedun- 
cle, and Eurydice Leach has only four jointa to the peduncle of the 
second antennse. In Plakarthrium Chilton the third and fourth joints 
of the peduncle of the second antennce are flattened to form plates. 
Variations are found in the structure of the flagellum. The joints of 
the multi-articulate flagellum are all united in one tapering joint in 
the following genera: Symmins Richardson, Ericlistmdla Benedict, 
Cleantia Dana, and Eusymmervs Richardson. The flagellum of the 
lower antennse is rudimentary in both sexes in the Tanaid^, in the 
genus tTiWrt^w** Koehler, Edotea Gu^rin-M^neville, Epelya Dana, Lep- 
tantkura Sars and Cyatkura Norman and Stebbing; alao in the males 
of Paranthura Bate and Westwood. 

A few genera, Apseudes Leacb, Stenetrium Haswell, Jantke Boval- 
lius, Janira Leach, Trichopleon Beddard, Janiropsia Sars, and Crure- 
gens Chilton are characterized by having an exopod or antennal scale, 
movable and ciliated, attached to the peduncle of the second pair of 
antennEB. 

The inferior antennie in the Epicaridea are greatly reduced. Both 
pairs in the females of the Entoniscidse are transformed into lips. In 
the Crypto niscidse they are entirely wanting. 

The antennse are of great length in many laopods. In the genera 
Munnopsis M. Sars, Eurywpe G. O, Sars, and Arcturv^ Latreille they 
attain a great development, being many times longer than the body. 

The greatly elongated second antennas of the Arctiiridse are supposed 
to serve as a nursery for the young, which for some time after they 
have left the incubatory pouch are found clinging to the antenna of 
the parent In this way they are protected and are able to receive the 
nourishment which the parent secures for them and for herself. 

3. Mouth parts. — "The upper lip usually forms a plate projecting 
from the top of the oral aperture over the cutting edges of the mandi- 
bles, and may have an inner plate lying parallel to the outer. The 
lower lip is bilobed, or forms two pairs of lobes, of which the inner 
pair is much the smaller."" 

The maxillipeds are a pair of appendages, consisting of a basal part, 
the protopodite, usually composed of one segment; a palp or endopo- 
dite, with varying number of joints; an epignath or' epipodite, which 
usually consists of one article, and is affixed to the protopodite at its 
external margin. In the Chelifera the epignath extends within the 
branchial cavity; in the .^gidae it is fusel with the protopotlite; in 
Flahirthrium Chilton it is wanting. 

There are two pairs of maxillfe. The second, posterior or outer pair 
is three-lobed at the tip, the two outer lobes being articulated to the 
basal segment or protopodite. In the Oniscoidea the posterior maxillEs 



"Stebbing, History of Crustacea, 1893. 

DigmzedbyGoOgle 



8 PROCEEDINGS OF THE NATIONAL MVfiEUM. vol. iivii. 

are laminar, with only a slight indication of a division into lobes. 
The inner, anterior or first maxillaa are typically composed of two 
unequal lobes, the inner lobe being comparatively small, the outer lobe 
more robust. The .^gidte have the anterior maxillte composed of only 
a single lobe, the posterior maxillse terminating in two lobes. The Tan- 
aid» also have but a single masticatory lobe to the anterior maxiUas; 
the posterior maxillse are quite rudimentary, being simple rounded 
lobes. The posterior maxillse are wanting in Calathura Norman and 
Stebbing; both pairs are wanting in both sexes of the Gnathiidse. In 
the Chelif era there is a backward-directed palp attached to the anterior 
masillie. Meospheeroma Stebbing has a small exopod attached to the 
first masillse. The first maxillse in Nalicora Moore have the outer 
joint in the form of a strong, curved spine, the inner joint covered by 
a cap at its tip; the second maxillie are four-jointed. Pldkarthrium. 
Chilton has both first and second maxillse, consisting each of a single 
lobe." 

The mandibles are a pair of strongly calcified structures, often 
toothed along the inner margin or consisting of a single large tooth. 
Just below the cutting part is the molar expansion. A three-jointed 
palp is usually present. The palp is wanting in the Tanaidse, the 
Oniscoidea, the Idoteidse, the Arcturidse, and in the following genera: 
MancaaeUiia Harger, Cmregens Chilton, Pleurogonium Sars, Macros- 
fy/lis Sars, Ischnosoma ^rs, Echinopleura Sara, Echim>sone Sars, 
Plakartkrium Chilton, and in the following species: Munnopda^'C) 
aystralts Beddard. 

The Cymothoidffi, the Limnoriidse, the Armadillidiidsa, the Onis- 
cidte, the Corallanidse, the Alcironidie, the ^gidse, and the Bary- 
brotidse have no molar expansion' to the mandibles, as is also true of 
the following genera: j^o l>each, Tanaopsis Sars, Anarthura Sars, 
and Munnopais Sars. 

In the females of the Gnathiidfe the mandibles are entirely wanting 
and the maxillipeds reduced. In the males the mandibles are power- 
ful structures, extending some distance in front of the head. 

The mouth parts of the Anthuridte are suctorial. In some genera 
of this family the molar process of the mandibles is developed into a 
sort of semicircular saw. 

With the exception of the maxillipeds all the mouth parts are lost 
in the males of the following genera: Paratanais Dana, Typhlotanais 
Sars, Leptognathia Sars, and Ahiotan^is Norman and Stebbing. 

The oral parts in the Epicaridea are much reduced, only the mandi-. 
, blesand maxillipeds being distinctly developed. 



The thorax, pereion or mesosome, is normally composed of seven 
free segments, articulating each with the other. Variation as to the 



"Aficording to Pfeffer. 
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number of segmenta is found; first, in the Tanaidss, in the males of 
the DajidsB and in the species Crahysos lonfficaudatvs and Arcturides 
comutus, where the first free segment is fused with the head ; secondly, 
in the Serolidfe, where the first free thoracic segment is united with the 
head, the five following segments being free, the seventh segment, 
however, differing in this respect that it is represented only on the 
venti-al side by a short sternum, there being no indication of it on 
the dorsal surface; thirdly, in the genus Sphyrapm Norman and Steb- 
bing, one of the Apseudidee, where the first two free segments are 
fused with the head; fourthly, in the genus Ischnoaoma Sars, where the 
fourth and fifth segments are united to form a columnar center; and 
finally in the females of the Gnathiidse where consolidation occurs in 
the fourth, fifth, and sixth segment*i. 

In many Isopods the lateral parts of the segments are produced as 
broad plates on either side of the body, these plates being often dis- 
tinctly separated dorsally, with the exception of the first, from the 
segments. They are the epimeral plates or coxopoditos. These 
epimera in many genera are firmly coalesced with the segments with 
no sutures evident as an indication of their union. The epimera 
of several segments may be fused with the segments, while those of 
the following segments may be quite distinct. In many species of 
Nerodla Leach the epimera are very long and greatly produced, as is 
also true of all the deep-sea species of the Serolidse, especially in the 
males, with the exception of 8. antarctica Beddard. 

The segments of the thorax are more or less equal in length, the 
greatest deviation in this respect occurring in the genus ^a^d^ Cor- 
dinor and in the genus Arcturus LatreiUe, where the fourth thoracic 
segment attains great development, being elongated to such a degree 
in Aatacilla that it becomes equal to all the other six segments in 
length. Nsesa Leach has the sixth segment of the thorax larger than 
the others and produced backward in a bidentate process, HaswelUa 
Miers, also a genus of the Sph^romidte, has the last thoracic segment 
produced in a broad plate or shield over and beyond the pleon. 

In Co^M^Aura Richardson the last segment of the thorax is abruptly 
so small and short that it might easily be mistaken for the first abdom- 
inal segment. Not only the last segment, but also the first, in the 
Gnathiidce is very small, the last segment being hardly distinguishable 
from the segments of the abdomen. 

1. Legs. — The legs are usually fourteen in number, arranged in 
seven pairs, one pair for each of the seven thoracic segments. The 
Gnathiidee have but six pairs of these appendages, those of the last 
segment being wanting. This is also true of the following genera of 
Anthuridse; Hyssura Norman and Stebbing, Oruregens Chilton, and 
Colanthura Richardson. The genus Uropodias Richardson is unique 
among the Armadilliidse, and Ilarponyx Sars among the Cymothoidse, 
in also lacking the append^es of the last thoracic segment. In all 
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these caaes this embryonic or larval character is permaneotly retained 
in the adult condition. 

Many of the parasitic Isopods, such as the Epicaridea, differ mark- 
edly in their structure from the free forms of other Isopods. For 
example, the females of the family Dajidee have but five pairs of tho- 
racic feet, crowded together around the oral area, and Sranchiophiyieus 
OauUery, a recently described genus of the family, has but four pairs 
of legs present in the adult female. Phryiffus abdommalis Kr0yer, an 
Epicarid species, has all the thoracic legs present on one side of the 
body in the female, while on the other side they have all disappeared 
with the exception of the first. 

There is no trace of thoracic feet in the females of the Cryptoaiscidse, 
parasitic on the Amphipoda and other Isopoda, the Ostracoda and the 
Cirripedia, especially a parasitic family of Cirripedes, the Itbizo- 
cephala. 

The male^ of the Entoniscidie have the seventh thoracic segment 
without appendages, the other six segments sometimes with rudi- 
mentary feet; the female also has rudimentary feet. 

The legs are composed of seven joints. Beginning at the proximal 
end, or their point of attachment with the thorax, these joints are: 
The coxa or coxopodite, the basis or basipodite, the ischium or ischi- 
opodite, the merus or meropodite, the carpus or. carpopodite, the 
propodus or propodite, and the dactylus or dactylopodite. The 
dactylus is sometimes furnished with an ungulus, which may be uni-, 
bi-, or tri-fid. The females in the genus Kepon Duvernoy have the 
feet ending in inflated joints without unguli. 

Variation in the number of joints is found among the Gnathiidfe 
where the first gnathopods are only two-jointed with the males, are 
"opercular, the first joint being a large pyriform plate, fringed with 
setae on the convex inner margin and containing three semitransparent 
calcareous plates, supposed to indicate the same number of original 
joints."" In Eucognathia gigas (Beddard) the first gnathopods in the 
male are only six-jointed. Gksetdia Dana has the sixth and seventh 
pairs of legs terminatmg in an extremity composed of numerous 
joints. 

In many Isopods (Oniscoidea) the legs or periopods are all similar 
in shape and size and are ambulatory in character. Difference of 
structure is to be found, however, in other groups. The Tanaidte, 
for example, have the first pair of legs or gnathopods transformed 
into chelipeds. The chelae of the males are much stronger and more 
robust than those of the females, and in some genera, as Leptochelia 
Dana, they are greatly elongated in many of the species. In the 
Apseudidfe the first and second gnathopods are modified, the first pair 

"SMbbing, History of Crustacea, 1893, p. 336, 
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being chelate, the second pair, with the exception of Pagurapseudes 
Whitelegge, terminating in a broad flat joint surrounded with numer- 
ous flattened spines. The Arcturidse have the four ant^^rior pairs of 
legs differentiated from the other three paira; they are slender, feeble, 
directed forward, and strongly ciliated on their inner margins with 
long slender haira; the last three pairs are entirely different in struc- 
ture, being ambulatory in character. 

The Munnopsidie have the first pair of legs shorter than the three 
following pairs and prehensile in structure; the three following pairs 
are ambulatory and greatly elongated; finally, the last three pairs are 
fitted for swimming, being natatory in character, and have the two 
distal joints flattened and provided with numerous hairs and spines. 
Among the Janiridse there is more or less modification in the structure 
of the first pair of legs in several genera, Steneirium Haswell and 
Jamna Bovallius have the first pair of legs chelate, these being the only 
genera of this group which are so characterized. The genus Carpias 
Richardson, belonging to the same family, is remarkable for the 
greatly elongated first pair of legs and the peculiar development and 
enlargement of the joints. In many genera and some families of 
Isopods the first pair, the first two pairs, the first- three pairs, or all 
the legs are prehensile, the propodus being enlarged or dilated and the 
dactylus reflexed. 

The Serolidre have the last pair of legs small and feeble in proportion 
to the othei's, correlated with the rudimentary condition of the sev- 
enth thoracic segment. In Tanaia stanfordi Richardson the second 
pair of legs are small and feeble, although similar in structure to those 
following. 

Munna neoselcmdica Chilton from New Zealand is a species in which 
the first gnathopods of the adult male have a remarkable form, with 
the second joint small, the third "very thick and strong, hollowed 
anteriorly to receive the distal end of the limb when bent back; carpus 
expanded distally, mallet shaped; propodus small and rounded." 

In certain genera of the Apseudidse, Apseades Leach, Parapsmidea 
Sars, and Sphyrapaa Norman and Stebbing, there is a minute and 
inconspicuous two-jointed exopod at the base of the first and second 
gnathopods. The exopod is absent on the first pair of legs in Pagura- 
pseudes Whitelegge. The genus Lm.opus Beddard, belonging to this 
family, has a three-jointed exopod at the base of both pairs of gnatho- 
pods. The supposed function of these exopods is to keep a constant 
current of water in the branchial chamber, and they are in rapid 
movement in the living animal (Stebbing). 

Papillose adhesive processes, which are supposed to represent exo- 
pods, are developed on the coxal joint of all the legs of Kepon. Duver- 
noy and Ze^'t^aCornalia and Panceri, although they are in a rudimentary 
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condition on the last three pail's of legs in Kepon. In Orapsicepon 
Giard and Bonnier, the adhesive processes are oval, not warty. In 
Cancricepim Giard and Bonnier, these processes are rudimentary; in 
Ergyne Risso and P(^tunicepon Giard and Bonnier, they are strong 
and muscular. 

2. 3farmpium.—Tbe mar»upium or brood cavity of the female con- 
Hists on its outer surface of lamellEe or plates affixed to the sides of the 
segments at the origin of the legs and overlapping on the ventral side 
in the median line. Sometimes the plates do not completely cover the 
eggs which are contained in the brood cavity, as in some of the para- 
sitic Lsopoda, the Bopyridse, a large area being left which discloses 
the eggs. The lamellae or oostegites, which are probably moditicd 
epipodites, are usually in pairs of four, one pair for each segment from 
the first to the fourth, inclusive, or from the second to the fifth, inclu- 

The Cymothoidse differ in having five pairs of plates attached to the 
first five segments and small supplementary plates on the last two 
segments. The Cirolanidfe also have five pairs of lamellie and supple- 
mentary ones issuing from the epignath of the maxillipeds. 

In Anthura Leach the incubatory pouch extends over only three 
segments of the thomx— the third, fourth, and fifth. In AstaclUa 
CJordiner, ArctureUa Sars, Tanais Audouin and Milne Edwards, Psiru- 
dotanais G. O. Sars, Cryptocope Sars, and Munnopsis australis Bed- 
dard, it is confined to a single segment, being fornjed of only two 
plates attached to the fourth segment in AstadUa and ArctureUa. and 
to the fourth free segment, otherwise the fifth segment in the three 
genera of Tanaid^ mentioned. The Gnathiidffi have no true incu- 
batory pouch. 

The lamellse in the Epicaridea are usually in pairs of five as in the 
Cymothoidffi. With some genera, as, for example, PhryanuB Bathke, 
those of the two sides are very unequally developed, the plates on one 
side being much larger than those on the other side. In the Dajidse 
the brood cavity extends as sacs along the sides of the body. 

The young are retained in the marsupium for some time after they 
are hatched from the egg. 

It has been pointed out that the structure of the incubatory lamellee 
indicates that they have a respiratoiy function, and are, to a certain 
extent, branchial in character, assisting in the oxygenation of the 
blood. 



The abdomen, pleon or metasome, is typically composed of six seg- 
ments, five short ones and a large terminal or caudal segment, which 
comprises the telson. The following modifications occur: The five 
anterior segments are coalesced with the caudal segment in the super- 
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family Aseliota with the exception of the genus Sienasellus Dollfua, 
which has the first three segmeots free and well developed; in the 
following genera of Idoteidffi, Stetwsom-a Leach, Synid/jtea Hai^r, 
Crabyzos Spence Bate, Glyptidotea Stebbing, Etisym7}i^ru8 Richardson, 
ErichaoneUa Benedict, Epelys Dana; in the Sphieromid genus Cseco- 
spks^roma Dollfus; in the genus Anarthrwa Sara, one of the Chelifera; 
and in the Cymothoid genus Ouroseuktes Milne Edwards. The pleon 
is also unsegment«d in the males of the genera Dajua Kr0yer and 
Notophryxua Sars, in the females of Asjddophryxus Sars, in the males 
and females of Zonophryxm Bichanjaon, all belonging to the family 
Dajidie. Phrymta Kathke has the pleon fused in the male, as is also 
the case with Argeia Dana, StegophryiBus Thompson, Dipk^hryxm 
Richardson, Munnidion Hansen, Parargeia Yi^iS^a, Bathygyge Hansen, 
Pleurocrypta Hesse, Parapenseon Richardson, and Ergyne Risso, all 
Epicarid genera. Segmentation ts indicated at the sides of the pleon 
but not on the dorst^ surface in the adnlt female of Bopyrus Latreille 
and B<ypyrina Kossman. In the ArcturidGe the segments of the pleon 
are more or less coalesced. 

The firht five segments are united into one in the Sphseromidse, 
which, t<^ether with the terminal segment, forms a biarticuiate abdo- 
men, the first segment of which usually bears suture lines at the sides 
indicating coalescence. There are two exceptions: Sphxramides ray- 
mimdi Dollfus, supposed by Dollfus to be an archaic form, has all 
five segments anterior to the caudal segment free; CaBco^heeroma 
Dollfus also differs from the other Sphferomidse in having all the 
pleonal segments fused to form a single segment. The fusion of the 
five anterior segments into one is characteiistJe of the Helleriidse, two 
pairs of short lateral sutures marking off the third from the fourth, 
and the fourth from the fifth segments. The first five segments 
are also united in the females of Anthura Leach, and Cya/nthura 
Norman and Stebbing, though in the male they are partially distinct. 
Paridotea Stebbing also has a biarticuiate pleon. 

The pleon in Idotea Fabricius, Colidotea Richardson, and Symmius 
Richardson is made up of two short segments and a large terminal 
segment. 

ThefamilySerolid(e,the genera Edotea Gu^rin-M^neville, 2e7w>&ia«a 
Stebbing, Chiridotea Harger, and CJnetUia Dana have the pleon com- 
posed of three short segments and a terminal segment. StenaaeU/m 
Dollfus also has three segments anterior to the caudal segment. 

The following genera, CleanUs Dana and Glyptonotvs Eights of the 
Idoteidse, have a five-jointed abdomen, four short segments preceding 
the caudal segment. This is also true of Tanaia Audouin and Milne 
Edwards, with the exception of T. robustua Moore. 

In the Anthuridse the sixth segment of the abdomen is usually dis- 
tinct from the t«lson, as, for example, in Anthura Leach, Anthehira 
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Norman and Stebbing, at least in the type species, I'aranfhura Bate 
and West wood, Calathura Norman and Stebbing, and Gruregena 
Chilton. 

The members of the family Phrsetoicidae have the fifth segment of 
the abdomen longer than any of the four preceding segments, and the 
telson distinct from the sixth segment at the sides, but fused dorsally. 
The former character distinguishes the Cumacea, but ia not found in 
any other of the Ispoda. 

The latei-al parts of the abdominal segments in the Bopyrid genus 
[one Latreille are produced into branched appendages, which are 
jointed in some species. 

1. Uropoda. — The uropoda are appendages of the last abdominal 
segment. In the Chelifera they occupy a terminal position and are 
multiarticulate. In this group there is usually a peduncular joint and 
either one or two jointed branches. The Oniacoidea and Asellota 
have terminal uropoda, but the bi-anches in these tribes are usually 
not jointed but styliform. Of the last-named superfamily the uro- 
poda are simple, consisting only of a single branch in the genera 
Munna Kreyer, Leptaspidda Bate and Westwood, MunMa Bonnier, 
and Janirdla Bonnier; they are single branched but two-jointed in 
Desniosoma Sara, Munnopsis Sars, Echinopleura Sars, Maermtylia 
Sars, Iscknoaoma Sars, and TlyaTachna Sars; single-branched but from 
three to five-jointed in Acantkocope Beddard. The last-named genera of 
AseUota resemble the Chelifera in the jointed character of the uropoda. 

Still more remarkable is the genus Dendrotion Sars, in which the 
uropoda issue from the dorsal surface of the caudal segment. 

The Flabellifera or Cymothoidea have uropoda which occupy a lat- 
eral position, and consist of a basal joint and two more or less oval 
branches, an exopodite and an endopodite. One family in this tribe, 
the Anthuridte, have one bi'auch, the outer branch, occupying a supe- 
rior position and arching over the telson. In the Sphferomidfe the 
inner branch or ramus ia fixed and immovable, only the outer branch 
being free. CB^coaplimTmna Dollf us difl'ers from the other Sphseromidffi 
in having the uropoda united with or consolidated to the sides of the 
pleon on the under side, the union of both branches being sometimes 
complete or perhaps the exopodite may be visible but altogether rudi- 
mentary. Souttdoidea Chilton has the outer branch of the uropoda 
wanting; in Cassidina Milne Edwards the outer branch is rudimen- 
tary. CodoTwphUus Haawell, a Cymothoid genus, has but a single 
ramus to the uropoda. The genera Anuropus Beddard and Branoku- 
fopus Moore have submembranaceous branches which are concealed 
beneath the telson. 

The uropoda in the Valvifera or Idoteoidea are transformed into 
opercular valves, which close like doors over the pleopoda, meeting in 
the median ventral line. These valves are affixed to the terminal seg- 



byGoogle 



NO.1350. N.-t^'URAL.JIISTORY OF THE ISOFODA— RICHARDSON. 15 

ment only along the lateral margin, and when folded meet in the 
center. 

The uropoda of the Tylidae and Helleriidse, both families of the 
tribe Oniscoidea, are also tranaforiiad into opercular valves which 
fold over the terminal segment, below the pleopods, however, while 
in the Valvifera they inclose the pleopods. 

Many of the Epicarid genera arc without appendages to the termi- 
nal segment of the body, as, for example, Dajua Krayer, males; 
Aspidophryxus Sara, females only; Notophryxm Sars, males and 
females; Z^no^ArjwiW Richardson, males and females; the Cryptonis- 
cidse, females only; the Entoniscidte, males and females; and the fol- 
lowing Bopyrid genera, Athdgea Hesse, males and females; Pleuro- 
erypta Hesse, males; Pseudione Kossman, males; Ergyne Risso, males; 
^jyeiia Dana, males; 5o/>y7T/«Latreille,malesandfemales; Prohopyrus 
Giard and Bonnier, males and females; Bopyrina Kossmana, males 
and females; Stegophryxus Thompson, males; Parargeia Hansen, 
males; Munnidion Hansen, males; Branckiophryimis CauUery, males 
and females; Bathygyge Hansen, males; Bopyroides Stimpson, males 
and females; Poriunicepon Giard and Bonnier, males; Cancricepon 
Giard and Bonnier, males; (ry^eComalia and Panceri, males; Pkryxus 
Rathke, males and females; Parapenxon Richardson, males. 

In a number of the Epicarid genera the uropoda are single branched 
appendages. This is true of Daj-m Kr0yer, females; Pleurocrypta 
Hesse, females; Pseuditm^ Kossmann, females; Leidya Cornalia and 
Panceri, males and females; Kepon Duvernoy, females; Orapsicffpon, 
Giard and Bonnier, females; Cancricepon Giard and Bonnier, females; 
Portunicepon Giard and Bonnier, females; Ergyne Risso, females; 
Gigantione Kossmann, males and females; lone Latreille, males and 
females; ^r^^ia Dana, females; 7'array^eia Hansen, females; Oryptione 
Hansen, males; Entophilus Richardson, males; Gyga Cornalia and 
Panceri, females. With this tribe of Isopoda it is the exception for 
the uropoda to be biramous, although they are double-branched in 
some genera. 

2. Ileopoda. — Respiration is effected by means of pleopoda, append- 
ages of the abdominal segments, usually in pairs of five, one pair for 
each of the first five segments. The pleopoda in general consist on 
each side of a basal segment carrj'ing two lamellte or rami. In the 
liiale the inner lamellae of the second pair bears a slender stylet. 

The first three pairs of pleopoda in the Serolidte are natatory, the 
two following pairs branchial; in the Arcturidse, the two anterior pairs 
are natatory, the three posterior pairs exclusively branchial. The 
pleopoda are natatory or branchial in the Gnathiidte; they are adapted 
for both swimming and respiration in the tribe Flabellifera, with the 
exception mentioned. In the Asellota and the Epicaridea and for the 
most part In the Idoteidse the pleopoda are exclusively branchial. 
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Quite a ditferent mode of I'espiration is effected in the tribe Ohelifera 
from what is found in the other Isopoda. The pleopoda are used for 
swimming and are never branchial in chai-acter, tlie respiratory func- 
tion being carried on by means of branchial chambers situated under 
the sidea of the posterior part of the carapace (Stebbing). 

The Oniscidse, a terrestrial family, iiave air sacs developed in the 
pleopoda, sometimes the opercular branch of two or three pairs being 
provided with trachete, and sometimes the opercular branch of all the 
paii's containing trachete. This adaptation is probably due to their 
aerial mode of life. 

Certain genera of Chelifera are remarkable for having no pleopoda, 
as, for example, Tanaella Norman and Stebbing, Strongylura G. O. 
Sars, and Anarthrura G. O. Sara. This character is usually correlated 
with a fusion of the abdominal segments. The genera CVyptoiope G. O. 
Sars, and Haplocope G. O, Sars have rudimentary pleopoda in the 
female. There are but three pairs of plespoda in Tmiais Audouinand 
Milne Edwards and in the genus Parapseudeg Sars there are but four 
pail's. The genera Pseudotanaia G, O. Sars and Leptognathia G. O, 
Sars have pleopoda which are all developed and ciliated or altogether 
absent iu the female, but always fully developed and ciliated in the 
male. Paguraj>8eudes Whitelegge has never more than three pairs of 
pleopoda, often only one pair, especially in the female. 

The first pleopoda are wanting in both the Tylldse and the Helleriidie 
and in the females of the Asellidse.. Leiopua Beddard, a genus of the 
Apseudidffi, has one of the branches of all the pleopoda two-jointed, 
and the genera Phreatoicm Chilton, Phreatoicopm Spencer and Hall, 
and Ilypsimetopus Sayce have the outer branch of the second and 
following pairs of pleopoda also two-jointed, this jointed character of 
the pleopoda not being found elsewhere among the Isopoda, though a 
feature of the Ampbipoda. 

In Baihyn<tmus Milne Edwards there are supplementary ramified 
branchiro at the bases of the pleopoda. 

As previously stated, the inner branch of the second pair of pleopoda 
carries a stylet in the males. In the LigiidEe, the Oniscidse, the Tri- 
choniscidse, and the ArmadiUididje both first and second pairs of ple- 
poda are sexual in the males, the inner branches of which are modified 
into sexual organs, those of the first pair often being coalesced in the 
Oniscidte; in the females these branches are rudimentary. 

In the Asellidte the pleon in both sexes has the first pair of pleo- 
pods quite small, while the outer lamellse of the second pair are very 
large, forming a sort of operculum, the lamellte of which are not fused 
together in either sex. The female has four pairs of pleopoda; the 
male has five pairs, with an additional pair of very small biramous 
appendages immediately behind the first pleopoda. 

In the Janiridse, the Desmosomidte, and the Munnopsidae the first 
pair of pleopoda in the female forms a subcireular operculum, while 
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in the male the first pair together with the second forms a compound 
operculum, consisting of a small oval plate on either side of a median 
elongated plate, divided by a central suture and terminating in two 
pointed lobes. 

In the germB Conilera Leach the first pleopoda are opercular, with 
both branches hard. 

Pleopoda are wanting in the following Epicarid genera: Arg^ 
Dana, males only; Bopyru* Latreille, males; Bopyroidea Stimpson, 
males; Gi/ge Cornalia and Panceri, males; Bajryrifui Kossmann, males; 
Pseiidwne Kossmana, males; Dajus Kr0yer, males; Agpidopkryxua 
Sara, females and males; Ifotopkryims Sars, males and females; 
Batkygyge Hansen, males; Athelges Hesee, males; Branchiophryxus 
Caullery, males and females: Zonophryxus Kicbardson, males; Stego- 
phryxm Thompson, males; DipUypkryxus Richardson, males; Portuni- 
cepon Giard and Bonnier, males; Parapenseoti Richardson, males; 
Phryxus Uathke, males; Pleu/rocrypta Hesse, males; Ergyne Risso, 
males; males of the Entoniscidse. The pleopoda are i-epresented by 
fleshy ridges 'in the females of Bopyroidea Stimpson. 

The pleopoda are rudimentary in the following genera: Dajua 
Kr0yer, females (except the first pair); Leidya Cornalia and Panceri, 
males; Bopyras Latreille, females; I\<^H>pyr\is Giard and Bonnier, 
males; CiwioricepOTi Giard and Bonnier, Diales; GigiantioneKoastntinu, 
males. 

In some Bopy rid genera the append^es of the pleon are three- 
branched,asforexample: /*Ay^fo(iMrwaStimpson, females; Stegophryxus 
Thompson, females; Craricricepon Giard and Bonnier, females; 
Graptdcepon Giard and Bonnier, females, has the appendages of the 
first four segments three-branched, those of the fifth segment bira- 
mous; Stegiaa Richardson, females, has the pleopoda of the first three 
segments three-branched, those of the last two segments two- 
branched, 

Dipl<>phryxu8 Richardson, females, has the pleopoda four-branched, 
eight for each of the four abdominal segments. 

The appendages of the pleon are coarsely pinnate or fringed in 
Crapsicepon'^ Giard and Bonnier, i«jrfya Cornalia and Panceri, Poriu- 
nicepim" Giard and Bonnier, and Ergyne Risso, In Crancricepon" 
Giard and Bonnier, the dorsal branch of the pleopoda is tubercular. 

Tn a number of Epicarid genera the pleopoda are single-branched 
in the adult female. 

3. INTERNAL ANATOMY. 

Id the typical form the alimentary canal is a straight tube, without 
convolutions. It consists (1) of a short, muscular cesophagus lined 

» The dorsal branch in these genera is not homologous with the epimeral Umellie 

of the abdomiral segments of lone latreille and Kepon Duvemoy. 

Proc. N. M. vol. xxvii— 03 2 
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with ectoderm; (2) a stomach also lined with ectoderm and provided 
with a "gastric mill," which is a chitiaous apparatus consisting of nine 
plates, seven of which lie in the anterior part, two in the floor of the 
stomach; (3) an elongate intestine, more or less dilated at its anterior 
extremity, and lined for the most part with ectoderm, the endodermal 
portion extending but a short distance from its anterior conoectioo 
with the liver lobes. There is no csecal enlai^ment at its posterior 
extremity. The liver lobes or hepatic CKca consist of four elongate, 
more or less coiled, backwardly directed tubes, opening into the ali- 
mentary canal at the union of the stomach and the intestine. 

The heart is an elongate tube, varying in length in the different 
groups, and situated in the pleon for the greater part, except with the 
Chelifera, where it occupies a position in the anterior part of the thorax. 
In the Asellidee the heart is confined to the thorax, extending from 
the pleon forward. Surrounding the heart is a pericardium of con- 
nective tissue, a cavity or chamber intervening, in which the blood 
freely circulates. One, two, or three pairs of ostia place the heart 
into communication with the pericardial cavity. From the anterior 
extremity the dorsal aorta arises, sometimes being constricted off from 
the heart, and then again being simply an extension of the heart for- 
ward, with no differentiation of the two parts, the one vessel gradually 
becoming narrower from the posterior to the anterior extremity. 
Considerable variation exists in the manner in which the aorta subdi- 
vides. In some cases it extends forward to the lower lip without 
branching, arteries arising from the heart itself supplying the various 
parts of the body. It may divide very near the heart, each branch 
giving off arteries, or some little distance from the h^rt, or it may 
continue as a straight tube, giving off branches in each segment. Two 
valves open into the aorta from the heart. In position the main part 
of the circulatory system lies dorsal to the alimentary canal. 

The nervous system consists of a brain or supra-tesophageal ganglion, 
composed of a number of more or less fused ganglia, connected by 
oesophageal commissures with an infra-cesophageal ganglion; from the 
infra-cesophageal ganglion there extends a double ventral nerve cord, 
connected by double ganglia more or less fused and inclosed in a 
single nei've sheath, one ganglionic mass being present in each seg- 
ment of the thorax, the abdominal ganglia being more or less fused, 
so that from the fused mass it would be impossible to tell the num- 
ber of corresponding abdominal segments. Commissural nerves are 
given off in each segment from the ventral nerve cord. 

Lying in between and parallel to the commissures connecting the 
thoracic ganglia in the region of the thorax is a nerve which has been 
referred to the sympathetic system. It does not pass over the gan- 
glia in each segment, but is fused with each anteriorly and starts again 
on the other side. At its union with the ganglia fibers extend to the 
commissures on either side. 
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From the anterior portion of the supra-oesophageal ganglionic mass 
two paira of nerves are given off to the antennse and antennules. 
They arise independently from the brain. Some little distance back 
of these is the place of origin of the optic nerves, which supply the 
eyes. From the central ganglionic masses of the ventral nerve cord . 
branches go to two lateral ganglionic plexuses, lying under the hypo- 
dermis, which are the elements of the peripheral nervous system. 

The visceral nervous system consists of sea anterior and a posterior 
division. The anterior system starts from the circum-ossophageal 
commissure and innervates the cesoph^us, stomach, and liver. There 
is 8 ganglion near the upper lip and one in front of the stomach. The 
posterior system has its origin in the fused abdominal ganglia and has 
no ganglionic differentiation. 

The reproductive organs are paired organs lying on either side of 
the body in the region of the thorax and open by means of ducts at 
the base of the fifth pair of legs in the female, the male duct opening 
at the posterior margin of the seventh thoracic segment. 

Respiration is effected by means of some or all of the branches of 
the pleopoda, these branches being thin and vascular in structure and 
acting as gills in aerating the blood, 

i. DEVELOPMENT. 

Within the last few years, Dr. J. P. McMurrich" has made a 
thorough and exact investigation of the development of some of the 
laopods, having studied Jiera, AsMus, Ligia, Cymotkoa, Porcellio, 
and ArmadUlidium,. 

He proved conclusively that the segmentation of the egg is centro- 
lethical, the cells formed by the centrally situated segmentation cell 
gradually migrating to the surface and inclosing the yolk. The origi- 
nal centrally situated single cell is stellate in shape, with protoplasmic 
fibrils extending from it to the peripheral layer of protoplasm. The 
egg is inclosed in two membranes, the chorion, which surrounds it 
before the polar bodies are given off, and the vitelline membrane, 
which is formed by the activity of the protoplasm of the zgg, during 
the period occupied by the maturation of the ovum. 

The fii-st plane of segmentation lies at right angles to the long axis 
of the egg, the division effecting only the centrally situated cell. The 
daughter cells thus formed remain connected by protoplasmic strands. 
The second division results in the formation of four stellate cells, the 
two pairs rotating through an angle of forty-five degrees; the cleavage 
in this stage bears most resemblance to the spiral form. The third 
division results in the formation of eight stellate cells. The next stage 
is the sixteen-celled stage. In the thirty-two-celled st^e the cells 

o Journal of Morphology, XI, 1895, pp. 63-155 from whiijh this account is taken. 
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finally reach the periphery, when segmentation first begins to appear 
on the surface. The egg now becomes a syncytial blaatnla, the cavity 
being completely filled with yolk. At thia stage the histological differ- 
entiation of cells is very complete, although it is indieatfld in the pre- 
ceding stage. In Jasra, four cells, termed the vitetlophags, occupy 
the posterior pole. Surrounding them is a circle of twelve cells, the 
mes-endoderm cells. The sixteen ectoderm cells are scattered over the 
reominder of the surface <l£ the egg. In the next stage, the sixty-four- 
celled stage, the vitellophags have increased to eight in number, the 
mesoderm cells forming a double ring around them, each ring consisting 
of twelve cells, and the number of ectoderm cells is doubled. In the 
succeeding stage the vitellophag cells do not take part in the division. 
One cell of the posterior circle of mes-endoderm cells divides in a dif- 
ferent plane from the others, and one of the daughter cells probably 
gives rise to the endoderm which forms the liver lobes. In Asell/m 
the differentiation of vitellophags from the mes-endoderm is distinct at 
first but becomes inconspicuous later, and the differentiation of the 
liver endodeim is questionable. In ArmadillidiAim and PorceUio no 
differentiation of the three parts of the mes-endoderm is recognizable, 
although the mes-endoderm in these forms is equivalent to tbe mes- 
oderm, the liver endoderm, and the vitellophags as found in ,/asra. 

In the next stage the cells of the mesoderm, endoderm, and ecto- 
derm increase in number and migrate to the ventral surface where 
the ernbryo is to be formed. The concentration of the mesoderm cells 
results in the formation of a mesoderm plug, which becomes gradually 
covered by ectoderm cells, the teloblasta, arising from the posterior 
row of ectoderm cells, and arranged in regular longitudinal and trans- 
verse rows. When the mesoderm plug is about half covered with 
ectodermal teloblasts, the vitellophags in Jsera begin to migrate into 
the interior of tbe yolk. The ectoderm cells of the anterior portion 
of the body, together with the mesoderm cells, contained in the meso- 
dermal plug, which has gradually migrated and become distributed in 
that region, represent the naupliar part of the embryo. The liver 
endoderm migrates also to this region with the mesoderm. The pos- 
terior or metanaupliar region lies behind it and has resulted by the 
growth of the teloblasts. 

The mesoderm cells in the naupliar region, lying beneath the ecto- 
derm cells, become arranged in two divergent bands. In JasTW a trans- 
verse band joins the anterior ends of the two lateral bands, but this is 
not distinct in the other forms. As the appendages bud out the meso- 
derm cells migrate into their interior, forming a solid support for 
them. The liver lobes, formed from the liver endoderm, begin to 
appear about this time as hollow spheres, open toward the yolk, one 
on either side at the level of the first maxillse. 

The metanaupliar mesoderm is produced l>y teloblastic growth. The 
mesoblast cells become arranged in a very definite manuer in transverse 
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rows. Each row of cells is equivalent to a segment. The mesoderm 
cells divide more rapidly in the anterior segments, resulting in the 
formation of masses of cells on either side of the median line corre- 
sponding to the limb buds, which appear on all the segments anterior 
to the last seven. The last seven represent the six abdominal segments 
and the telson, the sixth abdominal segment in the adult being fused 
with the telson in all Isopods. 

The limb mesoderm and the mesoderm of the lateral masses, which 
lies on either side of the limb mesoderm, become converted into muscle 
and a certain amount of connective tissue. 

The liver lobes unite eventually with the posterior end of the stomo- 
deal invagination, or stomach, and the anterior end of the proctodeal 
invagination or intestine. The stomodeal invagination appears early 
and comes to lie between the antennules and the antennre. As the 
invagination deepens into the yolk, the posterior extremity enlarges 
to form the stomach, the posterior extremity of the stomach uniting 
with the liver lobes. The proctodeal invagination occurs later than 
the stomodeal invagination. It appears first as a patch of cells lying 
behind the teloblasts. 

The vitellophags take part in the formation of connective tissue, 
muscle tissue, blood corpuscles, and perhaps even the heart. The 
vitellophags are therefore mesoderm cells. 

The cerebral ganglia, the anfennary ganglia, and the antennular 
ganglia of the nauplius fuse to form the syncerebrum of the adult. 

The young leave the brood pouch with the last pair of legs unde- 
veloped. In most Isopoda there is no metamorphosis, the young 
being similar to the adult. A transformation occurs in the family 
GnathiidaB; the young when they leave the incubatory pouch are 
very unlike the adult males, but bear some resemblance to the female, 
though more slender. Larval forms exist also in some of the parasitic 
Isopods. The Cymothoidte have several different larval stages; the 
body of the young is more symmetrical than that of the adult, the 
animal apparently losing its symmetry on assuming a parasitic mode 
of life. 

The earlj- development and larval forms of the Epicaridea, a para- 
sitic tribe_ iiave been most earnestly investigated by Griard and Bon- 
nier. These authors write that the mode of segmentation in the forms 
they have studied belonging to this tribe is holoblastic, the segmenta- 
tion of the egg being complete and unequal, and resulting in the for- 
mation of an epibolic gastrula." The first free larva, which they call 



'>Prof. L. Boule also makes this statement about the egg of AeeUug aod Por- 
edlio, but Dr. McMurrich haa pointed ont that his observations are erroneous. 
Although Giard and Bonnier have figured an eight-cell stage of the e^ of Partunwn, 
in which the segmentation appears to be complete and unequal, there may have 
been some error of observation, and until more thorough work is done on this group 
it is not wise to accept the results so far obtained, which are so very different from 
nhat has been found to be true of the other Isopods. 
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the larva of the first stage, is a free-awimming form, resembling the 
nauplius stage of other Crustacea. Death occurred with all the larvte 
of the first stage at the critical moment when the transformation into 
the Cryptoniscian larva, or larva of the second stage was expected to 
take place. Giard and Bonnier infer from this that it is highly prob- 
able that under this form (the Cryptoniscian larva) the parasite 
penetrates into the branchial cavity of its host, where it becomes 
transformed into the adult. 

Sars has pointed out that there is an intermediate larval stage 
between these two stages', and that this stage is the Microniscus stf^e. 
He has shown that a true Microniseua develops from the first stage 
of a normal Bopyrid larva, and that another form of Microniscus after 
having attained its normal development is transformed into the well- 
known second larval stage or Cryptoniscian stage; that these two 
forms of Mieroniseus, though similar in appearance, belong to two 
different families of Epicaridea. Therefore he maintains that Micro- 
niacms, which has been thought heretofore to represent a distinct genus, 
the type of the family Microniscidie, must in the future be regarded 
as a transitory stage of development common to all Epicaridea. He 
is inclined to think that this stage is always parasitic on Copepoda. 

The Cryptoniscian larvse develop into adult males and females, the 
females passing through a transitory stage of hermaphroditism. The 
larvBB of the first stage and of *he Cryptoniscian stage have but six 
pairs of legs, except in the Epicaridea, where the Cryptoniscian larv» 
have seven pairs. The adult male in the Entoniscidee has but six pairs 
of legs, due to retrogressive development. • 

6. SIZE. 

The largest known Isopod is Bathynomns giganteus A. Milne 
Edwards from the Gulf of Mexico. This form ia 11 inches in length 
and belongs to the family Bathynomidse. Other very large laopods 
are Ohiridotea aoMni (Kroyer) and Ohiridotea entotr-on (LinnEeu^). 

Perhaps the smallest Isopods are found among the Tanaidse, the 
Apseudidse, the Janiridse, and the Gnathiidee. Some of these forms 
are only 2 mm. in length. 

Between these two extremes, 2 mm. and 11 inches, Isopods of 
various intermediate sizes are known. 

6. HABITAT. 

According to their habitat the Isopods are classified a.s marine, fresh- 
water, and terrestrial. 

The Oniscoidea are mostly land forms, having air sacs developed in 
their pleopoda, fitted for the respiration of air. As members of this 
tribe ITaplophtkalm-us puteus Hay, from an old well at Bloomington, 
Indiana, Trlchoniacus ea/vemimla Budde-Lund, from grottos in the 
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Pyrenees, and Trwhoniscus stygivs Nemec, from a Grabroviza grotto 
near Trieste, are exceptions. 

The family Asellidte includes only fresh-water forms. Jani/reUa 
Bonnier, a recently described genns, containing a single species from 
the Gulf of Gascony, is the only marine member of this family. The 
tribe Phreatoicoidea, represented only in Australia and Tasmania, ha^ 
until recently had assigned to it only fresh-water forms, PhrmUncus 
typicus Chilton being obtained from a pump at Eryeton, New Zealand, 
Pkreatoieus assimilis Chilton from wells at Winchester, South Canter- 
bury, New Zealand, P. australis Chilton coming from Mount Kosci- 
usko, in Austi'alia, at a place known as Pipers Creek, Pkreatoieus 
shephardi Sayce, and Phreatoicoides gracilis Sayce, all being found 
in fresh water. Two terrestrial forms have recently been described, 
belonging to two dilferent genera of this family baring affinities to 
the previously known genera, Phreatoicopsis terrictda Spencer and 
Hall, and Hypsimetoptts intrusor Sayce, the last-named species being 
found in the burrows of the land crayfish Engseus cunicnZarus^ the 
former species leaving casts in the burrows and chambers in which it 
lives. 

Other fresh- water species are: Seteriaa'^ puaiUa (Sayce) and Jssra 
guemd DoUfus, the only two fresh-water forms of the family Janiridee; 
Cirolanidea texensis Benedict from an artesian well at San Marcos, 
Texas; Gruregens foniwmm Chilton, the only known species of Antha- 
ridae that is not marine, being found in an old well at Eryeton, New 
Zealand; Idotea lacuatria Thompson from New Zealand; Cleantis 
Mnearis Dana from the Rio Negro River, Patagonia; Alitropus (?) 
typua (Von Martens) from the Kapaus River at Sintang, in Borneo; 
Telotha AgTigeZiV (Martens) from the Rio Cadea, in Brazil; Ichthyoxenos 
j^Mnghausi Herklots from a fish in the river Tjikerang, in Java; 
Livoneca daurioa Miers from a river in Dauria (region), Siberia; 
Olendra praeguatator (Latrobe) from rivers in the eastern part of 
North America, especially the Potomac; Oymothoa amurensis Ger- 
stsecker from a tributary of the Amur River, Asia; Merocila Jkivicdia 
Schioedte and Meinert from the Rio Plata River, near the city of 
Montevideo, Uruguay; LatJirsena iimdiom Schicedte and Meinert 
from a river near Santos, Brazil, at its exit into the sea; Asotanafor- 
moaa Schioedte and Meinert from the river lea, in Peru; Ceratothoa 
laticauda Milne Edwards from the Continguiba River; Tchthyoxenv^ 
monianus Schicedte and Meinert from streams in the Himalayan 
Mountains; Artystone trysibia Schicedte from the La Plata River, in 
South America; ChxtUia ovata Dana from the Rio Plata, Patagonia; 
Pseudione [Paliegyge] horrei (Giard and Bonnier), a pai'asitic Bopyrid 
found on a fresh-water species Palsemon dispar Von Martens; Pseu- 
] fluviatilis Max Weber, and some forms belong- 

aFor the preoccupied Jariirella Sayce. 
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ing to the genus I'^dbtipyrug Giard and Bonnier. The list of 
fresh-water Spfaseromidee ia lai^ for a marine family, and iacludes 
the following forma belonging to the genera Sphseroma Latreille, 
Ceeeospheeroma Dollfus, and Sphieromidea Dollfus: Sphxroma duged 
DoUfus from a warai spring in New Mexico; S. thermophihtm Rich- 
ardson from a warm spring in New Mexico; S. destructor Kichardson 
from St, Johns River, Palatka, Florida; S. fogsarum Von Martens 
from a swamp; S. rugieauda Leach from brackish waters in Europe; 
SphcBTomides raymondi Dollfus from subterranean waters; Ciecogph^- 
roma virei Dollfus and C. hirgundum Dollfus from waters in grottos 
of the Jura; C. fav-cheri Dollfus from subterranean waters near the 
vill^^ of Sauve; and Monolistris caeca Gerstaecker. 

With these exceptions all the forms belonging to the Chelifera, the 
Flabellifera, the Valvifera, the Aaellota, and the Epicarides are 
marine. 

The Ligiidae, a family of terrestrial Isopoda, are littoral forms, and 
are found around wharf piles and under rocks and stones ulon^ the 
shore. Prof. A. E. Vevrill says of Ligia hmidiniana Milne Edwards: 

At the Beriuudas tiie Ligia occurs in great abuDdaoce on the ledges and cliffe along 
all the shores. It runs with Bnrpriaing activity and quickly seeke refuge in the 
cracks and crevic«a of the ledgea, ho that it is not easy to capture without injury. 

7. FOOD. 

Mollusks, Annelids, Crustacea, and fish seem to be the chief food of 
the marine Xsopods. The species Cirolana conchamm (Stimpson) is 
known to feed on the blue crab. From a single erab as many as 108 
specimens of this foiin have been taken. It is recorded that the d<:^- 
fish Squcdus acantkim has been reduced to a skeleton by Conilera 
cylindracea (Montagu). The Isopods feed not only on the dead 
animal, but the living animal is also their prey. 

It is supposed that the food of the fresh-water Isopods consists 
mainly of Infusoria. 

The stomachs of certain of the land Isopods have, on examination, 
been found to contain moss cells, algee, etc., so that a vegetable diet is 
in some cases substituted for an animal diet. The Serolidfe are 
strongly suspected of cannibalism (Stebbing). 

8. HABITS. 

Very little is known about the habits of the Isopoda, except as tbey 
are destructive. It is a well-known fact that the Isopod, Limnoria 
Ugnorum (Rathke) commonly called the "gribble," attacks wood by 
boring small holes, causing much damage to bridges, piers, etc. It 
has also been seen attacking the gutta-percha of submarine telegraph 
cables. 

There are two species of the genus Sphaeroma which have this same 
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destructive habit. Sphseroma vaatator S. Bate comes from tiie Indian 
Peninsula, where it was procured "from a piece of wood which had 
formed part of a railway bridge over one of the backwatera of the 
west coast." The wood is described as being "honeycombed with 
cylindrical holes, in many of which the animal was rolled up like a 
ball." Sphseroma deatructor Richardson was found boring the piers 
on St. Johns River, at Palatka, Florida. Sections of the wood showed 
that the diameter had been reduced during a period of eight years 
from 16 inches to 7^ inches. The whole surface of the wood was 
bored with holes avei-aging in size about 5 mm. in diameter, and in an 
end section the holes were arranged in concentric rings between the 
rings of annual growth, showing the little animals' preference for the 
soft pine. Very strong mandibles, projecting beyond the labmm 
most conspicuously, provide a perfect equipment for this destructive 
work. 

In decided contrast to the above-mentioned habits, Hallez has 
recently pointed out some of the beneficial work of these little crea- 
tures. He has found that Eurydice pulchra Leach is the principal 
agent in maintaining the healthfulneas of the coast at Portal, France. 
Shark fishing is an important industry of the people of Portal, who 
consume a great many of these fish and export a large number of them 
to Paris. The heads of the fish are thrown on the beach, but they are 
instantly surrounded by the little cruatacea which leave only the car- 
tilaginous skeleton. 

Hallez believes that each locality has a species especially adapted to 
the conditions of the place for carrying on thia sanitary work along 
the coast. 

9. MODE OF LIFE. 

Many of the Isopods are ectoparasites. The Oymothoidfe and .^gidse 
are found attached to the fins and gills and in the mouths of fishes. 
Some of the Cirolanidfe are also parasitic on fish. Dr. Goode said 
of Olendrajyrxgustator that these forms are not parasites in the true 
sense of the word, drawing nourishment from the fish to which they 
attach themselves; they are commensal rather, stealing shelter and 
transportation, but not subsistence. When the fish to which they are 
attached die, they change their quarters and seek a new host. OJ^en- 
eira pnegvsiator (Latrobe) is a very abundant parasite, infesting a 
large per cent of the menhaden from the Potomac. 

.j£gathoa loliginea Harger was obtained from the mouth of a squid. 
Other specimens, however, have been found parasitic on young mul- 
let, showing that the species is not parasitic solely on the squid. 

Parasitism is the mode of life chiefly with the Epicaridea. The 
family Bopyridje infest the shrimps and crabs, and are found either 
attached to the abdomen of the host or within the branchial cavity, 
beneath the carapace. A crab or shrimp thus infested is readily 
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detected by the large svrelling or protuberance at one side of the 
body, A new genus of Bopyridie is described in the following pages, 
which occupies a position in the visceral chamber of a species of 
Munida, this position with reference to the host never having been 
heretofore recorded of a parasite of this family. The Entoniseidte, 
parajsitic on the Brachyura, always occupy the visceral cavity of the 
bodj' of the host, entering through the branchial cavity. 

The Dajidffi are found attached to Schizopoda, and usually occupy 
a position on the back of the host, but they may also attach themselves 
on the ventral side to the branchite of the gill chamber or to the 
abdomen on the dorsal side. The Cri'ptoniscidse are parasitic on 
Amphipods, other Isopods, Ostracoda, Cirripedia (usually the para- 
sitic Cirripedia known as the Rhizocephalia), and ai'e sometimes fouod 
in the incubatory pouch of deep-water Mysidfe. 

One host may carry as many as four parasites. Dr. Fraisse found 
a Pdtogaster, a Cryptoniacus^ an Athelges, and a Pneudione on one 
P^urid. One branchial and one abdominal parasite, or two branchial 
pai-asites, one on either side of the body, is not uncommon. 

Other abiding places for shelter and protection are found by other 
laopods. The Anthurid Ehothistus vermiformis Haswell occupies 
the tube of a Vermilia, and in the elongated shape of the body and 
the smallness of the limbs resembles the original occupant. The 
posterior part of the body, with its expanded append^es, serves weU 
to imitate the branchiseof the head region of the Serpula, which issues 
from the free end of the tube, the Anthurid entering the tube in the 
reverse direction from its former occupant, with head foremost, 

jEga spongiophila Semper lives in a silicious sponge. Species 
belonging to the genus TitanetheH Schioedte are found in caverns; 
species of Platyarthrus Brandt are myrmicophile forms, dwelling in 
ants' nests, and Leptaspidia h-evipes Bate and Westwood was first found 
in the fibrous nest of a mollusk. 

The species belonging to the genus Cleantis Dana are supposed to 
be tube dwellers. 

Ichthyoxenua jeUinghausii Herklots bores a hole in the body of the 
fish, Puntiua maculaius Bleeker, just behind the fins, where it lives 
with its mate (Stebbing). 

Many Isopods are confined to caves, and lead a subterranean life. 
Ccecidotea stygim Packard was first found in Mammoth Cave; it has 
been recorded from Wyandotte Cave also (it is not confined to caves); 
Ccecidotea richardson<B Hay comes from Nickajack Cave, as well as 
Ccecidotea mc&qjackensis Packard; Brackenridgia cavemwifi Ulrich 
comes from Ezell's cave and Beaver Cave near San Marcos, Texas; 
species of the genus CoecoHphixroma Dollfus seem to be confined to 
grottos, being found in subterranean waters; SphmromMes raymondi 
Dollfus comes from subterranean waters in a Cevennes grotto; Tricho- 
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««*(??(» cavem.icola, Budde-Lund from grottos in the Pyrenees; Aaellus 
caoaticij^ Schioedte from subterranean waters in Central Europe; Tricho- 
niacus Htygitis Nemec from a GrabroYiza grotto near Trieste (probably 
identical with Typhloniseus stygiua Joseph, according to Nemec, who, 
■ however, considers the species a true Trichonhcu8), and Stenasdlus 
virei Dollfus from subteri-anean waters (wells) near Cevennes, at a 
depth of 150 meters. 

10. BATHYMETRICAL DISTRIBUTION. 

Many of the marine forms are found floating on algse or swimming 
freely near the surface of the water. Below the surfae* they have 
been taken from depths ranging from 1 to 2,040 fathoms. Among 
the deep-sea forms, the species Apueudes gracilis Norman and Steb- 
bing may be mentioned; it comes from a depth of 1,450 to 1,785 fath- 
oms, and is confined to the deep waters of the North Atlantic. The 
families which are known to descend below 1,000 fathoms in the North 
Atlantic are — " 

ApseudidiE Genera Apteudes, Sphyntput. 

Tanaidffi Many genera. 

Anthurid« Many genera. 

Gnathiidffi Genus Gtmikia{Ancem). 

Cirolanidffl Genus Cirolana. 

Idoteidte Genua Chiridoiea. 

Asellidte - Genus Nannonigcus, 

Arcturidse Genua Aaladlla. 

Munnidse Genera lechnogoina, MacTOttylis. 

Munnopeidse Genera Munnopm, llyarachna, and Eurycope. 

In the Southern Sea the Serolidie have been found distributed over 
a wide area in very deep waters, descending to 2,040 fathoms. 

.i^J/a witmma Hansen, from Coeos Island, comes from a depth of 
1,175 fathoms; Astaeilla cseca Benedict, from off Maryland, was taken 
at a depth of 1,835 fathoms, and P&eudione tvberculata Richardson, 
from Port Ortway, Patagonia, comes from a depth of 1,050 fathoms. 

One of the characteristic features of the deep-sea forms, or "Bas- 
salian animals,^' is their distribution over wide areas. 

11. GEOGRAPHICAL DISTRIBUTION. 

The influence of temperature has been considered of paramount 
importance in the distribution of life in the seas. 

According to Prof. James D. Dana, the preponderance of species is 
in the Temperate Zone, or Pararctalian and Notalian Realms.* Species, 
outside of the Tropical Zone or Tropicalian Realm * are of the highest 
rank and usually the largest of the order, the giant forms, such as 

For above list refer to Stebbing, Trans. Zool. Soc. London, XII, Ft. 4, 1886, p. 1. 

*The above nomenclature was Bi^ested by Dr. Theodore Gill for the primary 
marine regions or realms in place of tlie zonee used by Dana. I*roc. Biol. Soc. 
Washington, II, 1885, pp. 1-66. 
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Chiridotea sabiTUt (Kreyer), Chiridotea entomon (LinnieuB), and 
Qlyptonotvs antarticus Eights" being found in the Frigid Zone or 
Arctalinn Realm.^ 

The Spheeromidte are nearly all cold-water species, though not reach- 
ing into the A rctalian Realm. Sphaeromatherfnophilum,VL\chB,T(isan, 
from a warm spring in New Mexico, and S. dugesi Dollfus, also from 
a warm spring in New Mexico, ai"e exceptions. 

The Idoteidse are the most decidedly cold-water forms, the Cymothoi- 
Aba and the Corallanidse the least so. 

The following genera extend into the Arctalian Keaim: Idotea^ 
Glypt4mot'm, Jiera, Janira^ Munna, jEga, Serolte, Grmthia, Arcturm, 
Tanais, Liriopsis, Phryanis, Dajus, Ghiridotea, Cryptoctype, Leptogna- 
tkia, Sphyrapus, Synidotea,Astacilla, MuniK^ais^Eurycope, Calathura, 
and Bopyroides. 

In the Pararctalian and Notalian realms there is a commingling of 
forms from the Arctalian, Autarctalian, and Tropicalian realms. 

Some of the terrestrial Isopods are very widely distributed, such 
well-known species as jirwi:i(:^tWt'(?j«OTOTi^are(Latreille),-Pt»roeWioZi»i'M 
(Latreille), Porcdlio acaher (Latreille), Oniacua melius Latreille, and 
Metopon&rthus pruinama (Brandt) being cosmopolitan and found all 
over the world. 

Many of the marine forms from the coast of Norway, England, and 
the Atlantic coast of Europe, and from the Mediterranean are carried 
by the Gulf Stream along the Atlantic coast of North America and are 
found on the coast as far south as the West Indies and the Bermudas. 
Among the number on record from European waters found on the 
Atlantic coast of North America may be mentioned: Idotea metaUka 
Bosc, Rocmela maculata Scbioedte aud Meinert, j^a ventrosa M. 
Sars, .j^a arctica LQtken, Sphyrapus malleolua Norman and Stebbing, 
jEgawShii(f3iu6vm), Syntdot^ihicuspida {Owen), OalatAurahranchiata 
(Stimpson), Cyathwra carinata (Krgyer), ^ga paora (Linnteus), Ciro- 
Uina concharuni (Stimpson), Idotea marina (LinuEeus), .Tsefra marina 
(Fabricius), Arctu/rua ha^i (Sabine), Oirolana horealia Lilljeborg, 
Gnathia dongaia (Kr0yer), AstacUla granulata (Sars), j^a cremdata 
LQtken, Cryptocope arctica Hansen, Leptognathia longiremis (Lillje- 
borg), Conilera cyUndricea (Mont^^), Leptoehelia aamignyi (Kr0yer), 
Eurycope comuta (Sara), Munnopais typica M. Sars, Jnnira maculosa 
Leach, Munna fabricvi KnSyer, Munna hreyeri Goodsir, Limnoria 
Ugnorum (Ratbke), Tanais cavoliniitAiXne Edwards, Leptoehelia dubia 
(Kr0yer), Jsera aSdJrona Leach, .^£^a t-rwiaa Schicedte and Meinert, 

<* BtUhynorrm» gigaTiteui Milne Edwards coming from the Caribbean Sea ia not an 
exception, because it is found at great depths, where the temperature of the wat«r is 
very low. 

^The above nomenclature waa suggested by Dr. Theodopo Gill for the primary 
marine r^ions or realms in place of the zones used by Dana. Proc. Biol. Soc. 
Washington, II, 1865, pp. 1-66. 
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Syseenus infdi^ Harger, Hocinda dwmerUi (Lucas), and Dajus 
viysidis Kr0yer. 

Chvridotea, B<^mi (Kr0yer) is a circumpolar species, having been 
recorded from the Facitic coast of North America, Greenland, the 
Siberian Polar Sea, the Kara Sea, and Pranz-Josef Land (Sara). 
Synidotea nodulosa (Kr0yer) is alao circumpolar and occurs along the 
west and east coasts of North America. 

Some of the Bopyridss have a wide distribution. Phrysyus ahdorni- 
nalis (Kr0yer) has been recorded from the coast of Norway, from 
Greenland, and from the Atlantic and Pacific coasts of North America, 
the various species of host which it infests being circumpolar. Bopy- 
Toides hippolytm (KrByer) is found also on both coasts of North Amer- 
ica, the form from the west coast having been described by Stimpson 
under the name acutwnaTgtTiata. 

It is interesting to note the similarity between several of the species 
found on the Atlantic coast of North America and those of the Pacific 
coast, the differences separating them being very slight. Hansen has 
pointed out the close resemblance of his two species .^a viaxima, 
from Cocoa Island, and jEga acuminata, from the Galapagos Islands, to 
^a psora (Linnteus) from the Atlantic coast; of his species .^a 
■plAeia from Cocos Island and the Galapagos Islands, to .^a ventrosa 
Sars from the coast of Greenland; of his species Rocinela inodesta, 
from the Gulf of Panama to Rocinda maculata Schicedte and Meinert, 
from Greenland, and of bis species Rocinela latiaivda from the coast 
of Mexico to Rocinda aw«^ya?wfScbioedteand Meinert from the Straits 
of Magellan. Rocinda ajinis Richardson from Japan also presents 
striking i"esemblances to Rocinela oculata Harger from the Atlantic 
coast of North America. Cilicesa caudata gilliana Richardson and 
Dynamene ttiherculosa Richardson from the Pacific coast are quite 
similar to forms from the Atlantic coast, Cilicssa caudata (Say) and 
Ihfnamene hermudmsis (Ives) from the Giulf of Mexico, Yucatan, and 
the Bermudas. 

A rather remarkable instance of a shallow-water organism coming 
from two very remote localities is that of L^tochelia minuta Dana. 
The type species of this form was obtained from the Fijis, at the 
island of Ovalau, from among seaweed and small corals, A few years 
ago this species was again recorded by Stebbing, but this time from 
the West Indies, at Long Island, where it was found in shallow water 
covered with algee. 

In the present paper record is made of a species ..fEga deshayaiana 
(Milne Edwards) known to West Indian waters, being obtained by the 
U. S. Fish Commission steamer Albatroaa at the Hawaiian Islands. 

In explanation of these facts Dr. Gill has said: 

The inference is irresistible that such types havp migrated from common ground, 
and may liave originally developed either in the deep aea and thence dispersed in 
opposite directions, or at one of the extremeB, and wandered thence over the bot- 
tom to their final resting places. 
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12. SECONDARY SEXUAL CHARACTERS. 

In many cases the males and females are alike in general charactei's, 
although there may be slight differences in size and proportions. In 
some instances, however, differences occur of the following nature: 
the antennee in the males may be longer than in the females; this is 
true of the Ligiidro for example. The males of Ligia haudiniajia 
Edwards also have a fringe of bristles or stiff hairs along the carpus 
and the merus of the first pair of legs, which character is entirely 
wanting in the females. Ligia exotica Roux is provided with a proc- 
ess extending from the propodus of the first pair of legs in the males, 
this process being absent in the females. The males of CoraUana 
tricomvi Hansen, CoraUana i/uadTicomin Hansen, and CoraUana sex- 
icomia Richardson have in the first species named three spines oo 
the dorsal surface of the head, in the second species four spines 
on the head, and in the third species four spines on the head and 
two on the basal joints of the antennulse, the head of the female in 
all these species being entirely unarmed. 

Among the Tanaidte and the Apseudidee the first pair of legs of 
the males are much more robust and very much larger than those of the 
females, although thej' are usually similar in structure. The males of 
several species of the genus Leptochelia Dana have greatly elongated 
first gnathopods and antennte while the same appendages in the females 
are greatly reduced. 

The genera of the Janiridfe, in which the first pair of legs of the 
males is different in structure from the other pairs, show a similarity 
in structure in ail seven pairs with the females. Carpiats hermudensis 
Richardson, which presents this tendency in the extreme, being 
remarkable for the great size and peculiar structure of the first pair 
of legs, exhibits no peculiarities of this kind in the female. The legs 
of the first pair in the species, Stenetri/um stehhingi Richardson, differ 
in fqrm from those of the female, both, however, being chelate in 
character. 

In the SphEeromidse the genus CiUcxa, Leach has the first abdominal 
segment in the male produced in a long spine or process, which, accord- 
ing to Haawell, is sometimes wanting in the female. The males of the 
genus Isoclad'm Miers have the seventh thoracic segment produced in 
a long spine, which is not developed in the female. Cycloidura Steb- 
bing, an Australian genus of the Sphteromidte, has the seventh seg- 
ment of the thorax produced into a large dorsal spine, at least in the 
male. Ceratocephalus Woodward, also a Sphferomid genus, has the 
head of the male drawn out into three large processes, of which 
the middle one is much the longest; in the female faintly marked 
projections take the place of these processes. The sixth segment of 
the thorax in Campecopea Leach is produced in a long tooth in the 
male, but not in the female. 
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In this order, with the exception of the Epicaridea, perhaps there 
is no greater distinction between the males and the females than in 
the family Gnathiidse. Owing to these differences, at one time the 
young and the females were included in a separate family from that 
to which the males were assigned. The relationship between the two 
forms was definitely established by Mr. Eugene Hesse, although sug- 
gestions were made by Leach as early as 1S14 pointing to this con- 
cluaion. The adult males have powerful mandibles projecting in front 
of the large quadrangularly shaped head. In the female the mandi- 
bles are absent and the head is small and triangular. The first gnath- 
opods in the male are two-jointed opercular appendages. In the 
female the first pair of legs lie in a membranous plate supposed to 
be marsupial in character (Stebbing). 

With the Epicaridea not only is sexual dimorphism most marked, 
but the males also differ from the females in the shape of the body, 
which is elongate and always bilaterally symmetrical, while the body 
of the female is usually more or less asymmetrical, and has a ten- 
dency to be circular in outline, and in the fact that the segments of 
the abdomen may be distinct or fused irrespective of this condition in 
the female. 

13. ALTERATION OF SEX AND HERMAPHRODITISM. 

, The peculiar phenomenon of the alteration of sex occurs among 
some of the Cymothoidie, The young male at one period is protan- 
drous, being provided with rudimentary female reproductive organs 
within the male reproductive organs. When the integument is shed 
the female reproductive organs develop at the expense of the male 
organs, the incubatory lamella arise at the base of the thoracic legs, 
and the eopulatory organs are thrown off. 

This alteration of sex and temporary hermaphroditism of the pro- 
tandrous type has been observed in Cymothoa, Nerocila, AnUocra, 
and IcthycKceiios. 

The Cryptoniscian larvse (males) of the Epicaridea develop into 
adult males and females, the larvie which are to become females having 
at one period both male and female reproductive organs. In the fam- 
ily Crypto niscidte the males not transformed into females do not pass 
beyond the form of the Cryptoniscian larvse. With the family Enton- 
iscidfe certain males undergo, while retaining their sex, a metamor- 
phosis less complete than that of the female, but sufficiently great to 
^vea very different appearance to this second form. Thus the Enton- 
iscidje have larval males {complementary males) as well as degraded 
adult males, both fertile. It may be possible as Girard and Bonnier 
suggest, that, if the adult degraded male should disappear, one of these 
complementary males may take its place and continue its transforma- 
tion into the adult form. The Cryptoniscida have only larval males. 
The Bopyridse have only degraded adult males. 
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ISOPODA COLLECTED IN JAPAN IN THE YEAR 1900 BY 
THE U. S. FISH COMMISSION STEAMER ALBATROSS, 
AND IN THE YEAR 1881 BY THE U. S. S. PALOS. 

The collections made in Japan by the U. S. Fish Commisaion steamer 
AlbatrMg and the U. S. S. PcUoh contained material that was interest 
ing and, for the most part, new to science. In the present paper two 
new genera and several new species are added to the list of those 
already known. 
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FLABELLIFERA or CYMOTHOIDEA. 
Family ^GID^. 

ROCINBL.A ANGUSTATA, new species. 

Socinda laticauda RiCHAaoBON (not Haneen), Proc. Am. Philoa. 80c., XXXVII, 
1898, No. 157, pp. 14-15, figa. 5-6; Proc. U. 8, Nat. Museum, XXI, 1899, 

Locality. — ^Manazui-a, Japan. (Collected by the U. S. Fish Com- 
mission steamer Aliatronx.) 

This species formerly identitied by the author with R. laticauda 
Hansen" from Acapulco, Mexico, is now given n new specific name. 
It can be differentiated from M. laticauda Hansen by the difference in 
the width of the abdomen compared with the thorax, the abdomen 
being much broader in M. laticauda Hansen than in R. ang\tstata 
Richardson; in having but four spines on the propodus of the prehen- 
sile legs, while in B. laticauda Hansen there arc six; in having six 
spines (five are wrongly given in the earlier description) on the merus 
of the prehensile legs, while in R. laticauda Hansen there are four, 
and in the shorter antennie. Four specimens of this species were 
obtained by the U. S. Fish Coraniission steamer AU>atros8, one from 
off San Luis Obispo Bay, California, another off Esteros Bay, (iili- 
fornia, a third at Fuget Sound, and a fourth fi-om Unimak Island, 
Alaska. All four specimens are alike in character; two are males, 
and two females. The specimen from Japan, a male, agrees with the 
specimens referred to R. angustata Richardson with this exception: 
There are four spines instead of six on the merus of the prehensile 
legs. It has the narrow abdomen, the shorter antennae, and the four 
spines on the propodus of the prehensile legs, as stated in the descrip- 
tion of R. {laticaiida) angustata Richardson. 

ROCINELA AFFINIS, new species. 

Body ovate; color uniformly yellow. 

Head large, triangular, and produced over the basal joints o£ the 
antennae in a truncate process. Eyes large, occupying the greater 
portion of the head and contiguous along the median line. The ocular 
lobes do not project posteriorly. The ocelli are arranged in ten rows 
along the long axis of the eye. The first pair of antennte extend to 
the end of the peduncle of the second pair of antennie; the first joint 
of the peduncle is very short and is almost concealed by the frontal 
process; the fi^ellum consists of five joints. The second pair of 
antennse extend but a short distance beyond the first thoracic segment; 

"Bull. MuB. Comp. Zool., Harvard College, 18S7, XXXI, No. 5, p. 108, pi. ni, 
6gB. 2, 3. 

Free. N. M. vol. xxvii— 03 ^3 
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the firat joint of the peduncle is entirely concealed by the frontal 

process; the 0agellum conaists of fourteen joints. 
The first and second segments of the thorax are equal in length. 

The third is longer and the foiirth the longest. The fifth segment ia 

short and equal in length to the first or second segment. The sixth 
segment is very short in the median dorsfJ 
line, heing about one-third the length of the 
preceding segment. The seventh segment is 
extremely short, being half as long in the 
median line as the sixth segment. The epi- 
mera of the second and third segments are not 
so acutely produced as in the following seg- 
ments. Those of the fourth, fifth, and sixth 
segments are narrow and have acute posterior 
extremities. The epimera of the seventh seg- 
ment are bi-oad, but also acutely produced. 

The first abdominal segment is not evident 
in a dorsal view, being entirely concealed 
by the last thoi-acic segment. The second, 
third, and fourth segments are produced 
laterally in acute processes. The fifth seg- 
ment is narrow, not as wide as the terminal 
segment, but is longer than the preceding 
segments in the median line. The terminal 
segment is roundly triangulate, with margina 

fringed with a few hairs. The outer branch of the uropoda is broadly 

expanded, rounded posteriorly, and is about twice as wide as the inner 

branch. The outer margin is crenulate, and beset with ten spines. 

The inner branch is narrow, and rounded posteriorly, and is equal in 

length to the outer branch. 

The first three pairs of legs have long curved dactyli. The pro- 

podus of the first pair is armed with four spines, 

the carpus with one, and the merus with two. 

The second and third pairs have the propodus 

armed with only three spines. The other legs are 

long, slender, and somewhat spinulose. 

Only one specimen was taken by the U, S, Fish 

Commission steamer Albatroas, at the entrance fio. 2— lbg of Fiiwr paib 

of Port Heda, Japan, at a depth of 167 fathoms, o^^ooneij, «itjnis. ^ 10. 
Type.—Cai. No. 29083, U.S.N.M. 
This species is very closely related to R. ocvlata Harger," to which 

it bears a very striking resemblance. It differs from that species in 

the following points; 

oBulI. Mua. Comp. Zool., Harvard College, SI, No. 4, 1883, pp. 97-98; pi. iii, 
figs. 2-28; pi. IV, fig. I. 




feg^ 



,ab, Google 



NO.1380. NATURAL HISTORY OF THE ISOPODA— RICHARDSON. 35 

(1) In the entire concealment of the first ahdoisinal segment on the 
dorsal aide by the laat thoracic segment; (2) in the much larger epimera 
o£ the seventh thoracic segment, which are quite as prominent as those 
of the sixth segment, and are somewhat broader, the posterior extremi- 
ties not being on a level with those of the sixth segment, as is true of 
B. ocvlata, but extending some little distance behind; (3) in having 
the propodus of the legs of the first pair armed with only four stout 
spines, while in R. oeulata there are eight, and in having two f^tout 
spines, also, on the merus, while in H. oeulata there are none; the legs 
of the second and third pairs have three spines on the propodus, while 
in a. ocidato. they have six spines; and (4) in not having the eyes pro- 
duced posteriorly into lobes as in R. oeulata. 

Family OIROLANID^. 

CIROLANA JAPONENSIS, new species. 

Body about three times as long as wide, rather convex. 

Head transverse. Eyes very small, round, and situated at the 
. antero-lateral corners of the head. Coloi' of eyes light brown. 
Frontal mai'gin of head with small median point, on either side of 
which is a depression for the reception of the 
antennae. FirstpairofantennRB very short, reach- 
ing only to the end of the fourth joint of the ( 
duncle of the second pair of antennie; dagellum 
with joints very short and difficult to distinguish; 
they number about ten. Second pair of antennse 
extend a little beyond the posterior margin of the 
third thoracic segment; the flagellum contains 
about twenty-four joints. Frontal lamina or interantennal plate is 
narrow and elongate, this and the cl ypeua being unarmed and perfectly 
flat. 

The first segment of the thorax is not greatly longer than the 
second, although it is a little longer. The fourth, fifth, and sixth 
segments are equal in length to each other and to the first, being 
slightly longer than the second, third, and seventh. The epimera of 
the second and third segments are not produced posteriorly. Those 
of the following four segments are produced posteriorly, a gradual 
increase in this feature being noticeable. The posterior extremity of 
the epimera of the seventh segment reaches the posterior margin 
of the second abdominal segment. All the epimera are broad and 
smooth, with only a faint trace of arched carinte. 

The first four segments of the abdomen are of equal width and 
of nearly equal length. The third and fourth have the post-lateral 
exti-emities produced. The fifth segment is covered at the aides by 
the post-lateral prolongations of the fourth segment. The sixth seg- 
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ment is triangulate, with apex obtuse, the sides convei^ing' more rap- 
idly to the posterior third portion of the segment. This posterior part 
of the Ust segment is crenuiate, and armed with about ten spines 
and numerous hairs. The inner branch of the uropoda is about twice 
as broad as the outer. Both branches are equal in 
length, crenuiate on both margins, and armed with 
spines and hairs. 

The legs of the first pair have the ischium and 
merus distallj produced, the process of the merus 
extending half the length of the propodus. The 
carpus is very small, almost inconspicuous. There 
are a few spines on the inferior margin of the merus, 
carpus, and propodus. In the second and third pairs 
of legs the carpus is larger, and the process of the merus extends to 
the end of this joint. The fourth and fifth pairs of legs are similar, 
with the exception that the basis in the fifth pair is more dilated and 
less slender than in the fourth pair. The sixth and seventh pairs 
have the basis much dilated, forming a „ ^ 

high carina. All the legs are furnished 
with long, plumose hairs. Spines also 
are present along the margins of the 
legs. 

Color, uniformly light yellow; eyes, 
light brown. 

Only one specimen was taken by tlie 
U. S. Fish Commission steamer AJha- 
tross, at Yokbaichi Light, Japan. 
Type.— C&t, No. 29085, U.S.N.M. 
This species is closely related to C. 
hirtipes Milne Edwards," but the fol- 
lowing characters may seive to distin- 
guish it from that species: Clypeus 
somewhat wider than labrum, being 
produced at the lateral angles; anten- 
nse longer than in C. hirtipea, reaching 
the posterior margin of the third tho- 
racic segment; eyes smaller than in G. 
Airiipesand round; epimera of thoracic 
segments not ornamented with arcuate 
carinffi {"' furca "), only faint traces of these being evident; the legs of 
the first three pairs are not provided with a spine at the apex of the 
ischium and merus, as is true of C, hiriipes/ the other four pairs of 
legs are provided with spines along the margins and a few spines on 




"H. J. Hansen. Cirolanidfe, etc., VideDek. Selsk. Skr.,6teR. 
og Mathematisk Afd. 5te Bd. 3, p. 326. 
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some of the joints, while in C. hirtipea the spines are more numerous 
on the margins and grouped together in rows on the ischium, merus, 
and carpus; and the posterior margin of the terminal segment of the 
abdomen is armed with ten rather than sixteen spines. 

This species differs from C. schiodtei Miers" in the form of the 
frontal lamina (interantennal plate), which in the latter species bears 
a strong tooth at its anterior extremity. 

It differs from C. tenuistylis Miers in not having the first thoracic 
segment greatly longer than the other segments. 

From O. rossii Miers'' it differs in the form of the eyes, which in 
that species are narrow-oblong, and extend "along the sides of the 
head from the front margin of the first segment of the body nearly to 
the bases of the antennse." 

Family CYMOTHOID^. 
LIVONECA PROPINQUA, new species. 

Body broad, with sides subparallel, twisted either to right or left. 

Abdomen not narrower than thorax. Color, dark yellow. 
Head small, triangular; front produced in an obtuse point; posterior 

mai^in straight. Eyes moderately large, oval, 

and situated at the lateral angles of the head. 

First pair of antennie extend nearly to the 
antero-lateral angles of 
the first thoracic seg- 
ment; each consists of 
seven joints. Second 
pair of antennie reach 
the posterior margin 
of the head; each is 
composed of thirteen 
joints. 

First thoracic seg- 
ment considerably 
longer than any of the 
others. The antero- 
lateral angles of this _ _^ 

segment extend up a, lkq of fiith fair; a, leg 

around the head on skv^th'pair'%io"''' °' 
either side; the poste- 
i are widely rounded. The other thoracic segments are 
about equal in length, the seventh segment being somewhat shorter. 

[, fiff' A, and 







"Zoological CollecUonB ot H. M. S. AleH, 1884, pp. 302-3M, pi. : 



*Catalogue ot the Stalk and Sessile-eyed CruBtaijea ot New Zealand, 1876, p. 109, 
pi, nr, fig. 3. 
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The epimera of the second and third segments are long and narrow, 
and extend the whole length of the lateral margin of the segments. 
The epimera of the fourth and fifth segments are short and pointed 
posteriorly, and extend only half the length of their respective seg 
ments. The epimera of the sixth segment are pointed posteriorly and 
extend three-fourths the length of the segment; those of the seventh 
segment are rounded jKWteriorly and extend fully to the posterior 
margin of the seventh segment. 

The alxiominal segments are short but fully as wide as the thoracic 
segments. The terminal segment is transverse, about twice as wide 
as long, with the posterior margin widely rounded. 

The uropoda are narrow oar-like append^es, somewhat tapering 
toward the extremity, which is rounded. The outer branch is a little 
longer than the inner branch and extends almost to the posterior 
margin of the terminal abdominal segment. 

The legs are all similar, with the exception that the carina of the 
basis is very high on the four posterior pairs. 

This species differe from i. crtM(^/« Schitedte and Meinert" from 
Japan in the fact that the carina of the basis is much higher than in 
that species; in the longer uropoda, the outer branch being the longer 
one in Z. jyropinqua, while the reverse is true in L. caudata Schioedte 
and Meinert; and in the ti'ansverse terminal segment. 

Three specimens were obtained by the U. S. Fish Commission steamer 
Albatross at Port Heda, Jajmn. 

Type.—OstX. No. 29086, U.S.N.M. 

Family SPH^ROMID^. 
CYMODOCEA ACUTA, new species. 

Surface of body smooth; color white with numerous black dots. 
Head large, broader than long, with prominent median point. 
_ Eyes large, situated in the post-lateral angulations, the 

ocular lobes extending some distance beyond the pos- 
terior margin of the head. First pair of antennse extend 
almost to the posterior margin of the first thoracic seg- 
ment; first two joints of peduncle large, dilated, the 
first one long, the second very short: third joint long 
and slender; flagellum composed of about seventeen 
joints. Second pair of antennse reach the posterior mar- 
Fro, s.—ctmodo- gin of the second thoracic segment; fiagellum composed 
cESAcuiA.NBw ^f about twcuty joints. 

First segment of thorax is twice as long as any of the 
others. The following six segments are subequal in length. The 
lateral parts of all the segments are produced in narrow, acute angu- 
lations. The epimera are indicated by faint suture marks. 

"NaturhiBtorisk Tidaskrift, (3) XIV, 188S-84, pp. 360-362, pi. xv, flgs. 1-2. 
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The first segmeDt of the abdomeD is twice as long as the last tho- 
racic segment. There are three suture Hoes on either side, the first 
pair being entirely concealed except in a lateral view. This segment 
is posteriorly produced in two small points, one on either side of the 
median line, and in two larger points, one on either side a little within 
the line of the epimeral sutures of the thoracic 
segments. The terminaL abdominal segment 
has a large triangular lobe within the notch at 
the posterior extremity. The lobes 
on either side of the median lobe are 
smaller and shorter. About the mid- 
dle of the segment are two elevations, 
one on either side of the median line, 
transversely situated. The uropoda 

are equal in length, and are shorter than the terminal seg- 
ment. Both are pointed posteriorly. The outer one is 
more tapering than the inner one. which is equal in width 
throughout its length. 
Fra.io.— LiT- The legs are all similar in shape and size and terminate in 
OF BODT OF biunguiculate dactyli. They are ambulatory in character. 
cyiioik)cei Only one specimen was collected by the U. S. Fish Oom- 
icuTA. X . mjggjQjj steamer Albatross at Yeno-Ura, Japan. It was taken 
on the surface. 
■ Type.— Cat. No. 29084, U.S.N.M. 

This species differs from C. mammifera Haswell," from Port Deni- 
SOD, Queensland, in having the uropoda shorter than the terminal 
segment, while in that species they are longer than the terminal seg- 
ment; and in having the lateral angles of the thoracic segment drawn 
out in acute processes, while in C. mavimifera they are "rather 
blunt." 

VALVIFERA or IDOTEOIDEA. 

Family IDOTEID^I';. 
SYMMIUS, new genus. 

Head with lateral jiarts expanded; lateral margins entire, not cleft. 

Eyes small and situated on the posterior part of the expanded lateral 
portions. 

First pair of antennre elongate, consisting of four joints, the lust 
joint being clavate. Second pair of antennee very short, not longer 
than the first pair, and consisting of six joints, five being peduncular, 
the sixth joint being the flagellar joint. Maxillipeds with a three- 
jointed palp, 

Epimera present and developed on only the last three segments of 
the thorax, as in Glyptonohts Eights,, the epimera of the three ante- 

"Proc. Linn. 800. New f*3Uth Wales, V, 1880, pp. 474, 47S. 
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rior segmentti beiag perfectly united with the segmenttt and with no 

trace of suture lines. 

The abdomen is composed of three segments, two short basal aeg- 

msnts and one long, narrow terminal segment. 

Theopercular valves consist of a single piece each, 
the ba^al and terminal plates not being distinct or 
separated by even a suture line. 

This genus differs from both GhfptoTtotvs Eights 
and Ohiridotea Hai^r in having the lateral mar- 
gins of the head entire and not cleft; in having the 
eyes situated on these lateral expansions of the 
head; in having all the jointe of the flagellum of 
the second pair of antennse consolidated and form- 
ing a single piece; in having the abdomen com- 
posed of only three segments; in having the valves 
of the operculum consisting of a single piece, and 
in having a three-jointed palp to the maxillipeds. 

It differs also from Ohiridotea Hai^r but agrees 
with Glyptonotua Eights in having the epimera dis- 
tinct only on the last three segments of the thorax. 

SYMMIUS CAUDATU8. new species. 

Body elongate, broadest at second and third 

thoracic segment. 

Head broader than long, with the anterior part 

expanded laterally. The margins of these lateral 
Fio. 11— symmius CAUDA- expanslous are entire. The eyes are very small 

and situated in the posterior angles of the lateral 
lobes. There is no notch in the middle of the anterior margin, the 
margin being very slightly produced in a widely rounded lobe. 

The first pair of antennse consist of four joints and are somewhat 
elongate. The last joint is long 
and clavate. The second pair of 
antennte consist of six joints and do 
not exceed in length the antennte 
of the first pair. The joints of the 
flagellum are all consolidated into 
a single piece, the terminal or flag- 
ellar joint. 

The first four segments of the 
thorax are about equal in length. 
The fifth, sixth, and seventh seg- 
ments become successively shorter. The body is broadest at the second 
and thoracic third segments, the sides converging beyond that point to 
the narrow apex of the terminal abdominal segment. The epimera of 
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the four anterior thoracic segments are consolidated and perfectly 
united with the segments. Those of the fifth, gixth, and seventh seg- 
ments are distinct and evi- 
dent in a dorsal view. 

The ahdomen is composed 
of three distinct segraenta — 
two short segments pre- 
ceding the long and narrow 
terminal segment. The lat- 
eral parts of the first two 
abdominal segments, as well 
as of the seventh thoracic 
segments, are produced into 
acute points. Theterminal 
segment is entire, with no 
suture lines at the base. It 
is produced in a long and narrow extremity, rounded at the apex. 
About the middle of the segment there is a slight lateral expansion on 
either side. The opercular 
valves consist each of a single 
piece and arc produced in a long 
and narrow extremity. 

The legs of the first pair are 
stouter and more robust than 
the others. Those of the last 
pair are very feeble and much 
smaller than the precedingpairs. 
Color white, with markings 
of grayish brown. 

Nine specimens were col- 
lected by the U. S. Fish Commission steamer Alhatroas at Ose Zaki, 
Japan, at a depth of 60 to TO fathoms. 
Type.—C&t. No. 29081, U.S.N.M. 

Family AKCTURID^. 

ARCTURUS HIRSUTUS, new species. 

Body densely covered and beset with spines, each of which at its 
distal end has a circle of fine hairs radiating from it in all directions 
in a plane at right angles to the axis of the spine, giving a very 
characteristic and unusually beautiful appearance to the body. 

The bead has a median excavation on the frontal margin. Between 
the eyes on the anterior portion are two long spines, the longest of 
any on the body except the two at the posterior extremity of the 
terminal segment of the abdomen. On the posterior portion of the 
head in the space between the eyes are four spines of equal length, 
two on either side of the median line. On the antero-lateral portion 




FiQ. IB. — Legs of STMiiiDg c. 
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of the head is a single small ^pine; on the post-lateral portion are 
two groups of small spines, having two or three rapines in each group. 
The basal joints of the first pair of antennte bear each a single long 
spine; the flagellum extends a short distance beyond the middle of 
the third joint of the pedunole of the second pair of antennse. The 
second joint of the peduncle of the second pair of antennee boars three 
long spines; the third joint bears four long spines in a longitudinal 
row about the middle of the segment, 
and a long spine at the distal ex- 
tremity; the fourth joint bears along 
spine at the distal extremity; the fifth 
joint is unarmed; the flagellum con- 
tains fifteen joints. The joints of the 
antenna are thickly fringed with long 
hairs. 

The tirst segment of the thorax bas 
on the anterior portion two long 
spines on either side of the median 
line; on the posterior portion are 
three long spines on either side of 
the median lino and one small median 
spine; four small spines are present 
on the lateral margin on either side. 
The second thoracic segment bears 
eight large spines and two small ones 
on either side of the median line; on 
the posterior portion isasmall median 
spioe; the epimeron of this segment 
is beset with four small spines. The 
third segment bears seven long spines 
and three small ones on either side of 
the median line, and one long spine 
on the posterior portion in the median 
line; the epimeron is beset with four 
small spines. The fourth segment 
bears eight long spines and two smalt 
ones on either side of the median line, 
1 the median line two small spines close 
together; the epimeron is beset with two spines. The fifth and sixth 
segments bear each five long spines on either side of the median line; 
the epimeron of each segment is beset with three spines. The seventh 
segment bears three spines on either side of the median line; the 
epimeron is beset with three spines. 

The first and second abdominal segments have each four spines on 
either side of the median line. The third segment has three spines on 
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either side of the median line. These segments are not separated from 
the terminal segment, but are coalesced with it. The terminal seg- 
ment is rounded posteriorly. Bordering the lateral mai^ns is a row 
of seven or eight spines on either side of the median line. The dorsal 
surface is irregularly covered with numerous long and short spines. 
At the posterior extremity of the terminal segment are two very long 
spines — the longest on the body — direx-ted backward. Between them 
and a little back of them are two smaller spines, alsodirected backward. 

The valves of the operculum are covered with numerous small 
spines. 

Both the anterior and the posterior pairs of legs are armed with 
many long and short spines. The anterior pairs are also fringed with 
hairs. 

Three specimens of this species were collected by the U. S. Fish 
Commission steamer AUiatrom at Rat Islands, the Aleutian Chain, at a 
depth of 370 fathoms. 

Type.—Gy,\,. No. 39082, U.S.N.M. 

EPICARIDEA or BOPYROIDEA. 

Family BOPYRID^. 

PARAPEN-^ON, new genus. 

PARAPENJGON CONSOLIDATA, new species. 

Body somewhat oval, about one and a half times longer than broad. 
Color uniformly yellow, without any markings. 

Head with frontal border produced in a large quadrangular process, 
directed upward; poste- 
rior portion triangulate 
in shape. Eyes absent. 
The first pair of antennae 
are composed of three 
joints, the terminal joint 
being minute. The sec- 
ond pair of antennw con- 
sist of four joints. 

The first two segments 
of the thorax have the 
anterior portion of the 
pleural plates (" lames 
pleurales") very large 

and conspicuous, and, although developed from the anterior part of 
the segment, they extend some little distance in front of the seg- 
ments. The posterior parts of these segments have each a small lobe 
constricted off, which may be regarded as the posterior portion of the 
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pleura] platee of the segments. (HanseD so considers the posterior 

lobcH of the correspondinjr thoracic segments in his genus Cryptwne-Y 

In the two following segments the pleural plates are of 

this character, except that on one side of the body the 

anterior [tortion is greatly reduced and almost incoD- 

spicuoua. The pleural plates in the three following 

segments are not divided by a furrow into anterior and 

Fio. IS.— F1E8T tA- posterior portions, but extend entire along the whole 

sDFiPM OF PiKA- "^ ^^^ lateral margin of the segments. The ovarian 

FEN.SON CON- bosses arc prominent and well developed on the first 

souDATA. X 10. fQUf segments. 

The segments of the abdomen are all distinct, with the lateral por- 
tions of the first five produced into plates, the first two of which on 
one side are turned upward. These plates are not 
distinctly separated from the negments. The sixth or 
terminal segment is minute and rounded and without 
pleural plates. The uropoda are a pair of small single- 
branched lamellfe attached to the terminal abdominal 
segment. The pleopoda consists of five pairs of double- 
branched lamellte (ten on either side), the surface-s of 
which are closely and densely covered with small 
rounded knobs, supposed to indicate rudimentary 
ramification. . rmjLTrEMAUoF 

The marsupium consists of five pairs of large smooth parapkb«on con- 
plates, over-lapping in the ventral median line. boudata. xss. 

The basis of all the legs is furnished with a high carina. 
DescT^ption of male. — Body elongate. Head large, rounded. Eyes 
absent. Seven thoracic segments distinct, with lateral mai^ins 
rounded. Abdomen all in one piece, the six segments not 
indicated in any way on the dorsal side or lat«i-al margins. 
Shape of alidomen triangular, with apex rounded, Pleo- 
pods neither developed nor in a rudimentary condition on 
the ventral side. 

One female, with its male, was collected by Dr. F. C. 
Dale, U. S. Navy, on the U. S. S. Polos, at Mogi, Japan. 
It was found on Parapenmxis dalei Rathbun. 

The female of this species bears a great resemblance to 
the female of Ctyptiime elfmgata Hansen. The male 
differs, however, in having the segments of the abdomen 
all consolidated and forming a single piece, the male of 
Hansen's type species of the genus Cryptione having the 
abdomen distinctly segmented, each segment bearing a 
pair of rudimentary pleopoda, and the terminal segment 
provided with uropoda. 

Type.—Q&t. No. 2!>087, U.S.N.M. 

"Bull. Mua. Comp. Zool. at Harvard College, XXXI, No. 5, Pt 22, 1897, p. 113. 
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Young feintde of Phryxua sp.f — ^Body asymmetrical. Segments of 
thorax defined only on the ore aide; other side greatly swollen. AH 
the l^s of both sides present. 

Segments of abdomen distinct. 
Tei-minal segment entire and pro- 
duced in a long narrow process. Four 
pairs of double-branched pleopoda 
present. The outer lamellee have the 
proximal portion greatly dilated, be- 
ing constricted about the middle on 
«ne side and terminating in a narrow 
elongated process; the inner lamellse fiq. 21.— yocsq female of phbtxus, ara- 
are small, tapering processes directed '^™' "■ '*""'■ *""' ''■ '™^'"'- ''«"- 
toward the median line of the body. 

The marsupium consists of four pairs of plates, four of these being 
large and conspicuous, the other four small and partly concealed by 
one of the larger plates. 

J/oife.^Head large, broadly rounded in front; eyea 
very smalt, and situated at extreme post-lateral angula- 
tions; antennas long. Segments of thorax distinct; those 
of the abdomen fused into one segment, whose extremity 
is broadly rounded. 

Only one specimen, unattached, was obtained by the 

U. S. Fish Commission steamer Alhaiross at Omai Zaki 

Light, at a depth of 36 to 48 fathoms. 

The young female described diflfers from the young 

Fia. £i.-M*LE female of Phtyarm ahdominalw (K.T0yer)'' in the shape 

BMraraVxfli' °* ^^^ terminal segment of the body, in the shape of the 

outer lamellsB of the pleopoda, and in having the inner 

branches of the pleopoda directed toward the median line. 

The male differs from the male of P. ahdominalis in the larger 
head, longer antennee, and differently shaped abdomen. 

ARGEIA PUGETTBNSIS Dana. 

Argeia pugettentit Dana, U. S. Expl. Exp. Cruat, 11, p. 804, pi. liii, fig. 1.— 
Stimpson, Boet. Jonrn. Nat Hist., VI, 1867, p. 71. — Richardhon, Proc. IJ. 8. 
Nat. Museum, XXI, 1809, p. 868. 

Locality. — Tsuragi Saki Light, at a depth of 259 and 110 fathoms; 
Yokkaichi Light, at a depth of 13 and 16 fathoms; and Oboro Saki, 
Japan, at a depth of 14 and 18 fathoms. All parasitic on Orcmgon 
^opi'myMW* Stimpson, except those from the locality first named, which 
are parasitic on Ci'om.gon sp. 

Another specimen was collected at Mogi, Japan, by Dr. F. C Dale 
(U. S. S. Palm), which was parasitic ako on Orangon propinquiis. 

a Sara, Crustacea ot Norway, II, 1899, pp. 214-217, pis. xo-xci. 
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ISOPODA COLLECTED IN JAPAN BY JORDAN AND 
SNYDER. 

The material upon which this paper is based was collected in Japan 
by Dr. David S, Jordan and Mr. J. O. Snyder while investigating 
the fishes of that region for the Hopkins Laboratory of Stanford 
University. Three new species, one of which is the type of a new 
genus, are added to the fauna of that country. A list of the other 
species collected ia included. 
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London, 1863, p. 5P4, pi. xu, flg. 7. 
Bpddb-Lund, G. Crustacea Isopoda Terrealria, pp. 266-2ft8, Hauniffi, 1885. 
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Crustaceorum Istipodum Famllise, IV, Cymoitholdie, Tri. 1, Ceratothoinfe. 
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FLABELLIFERA or CYMOTHOIDEA. 

Family CYMOTHOID^. 

MBINERTIA TRIQONOCEPHALA (Leach). 

Cipaothoa lrig(moctpkala\x\ciu, Diet Sc. Nat., XII, 1818, p. 353. — MiuraEowARM, 
Hist. Nat. Crust., Ill, p. 272.— Db Haan, Faun. Japon,, L, p. 227, flg. 7a-b. 

Cemlolhoa trigimocepkala Schiosdtb and Meinert, Naturbist. Tidsskrift, (3) XIII, 
1883, pp. 358-364, pi. xvi, figs. 1-7. 

Meinertia trigfmocepiuila Stebbino, Hist. Crust., 1893, p. 354. 

Zocaliti/. — Ni^saki, Hizen, Misaki, Sagami, Japan. (Collected by 
Jordan aad Snyder.) 
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Family SPH^ROMID^. 

SPHiGROMA RETROLiEVIS, new species. 

Body somewhat convex. Head large with eyes post-laterally situated. 
Segments of thorax SQbequal with exception of last one, which is shorter 
than any of the others. The epimera are drawn out into narrow proc- 
esses at the sides of the segments. The epimera, however, are not 
distinct from the segments, but are consolidated with them. The 
last two segments of the thorax are provided on the posterior margin 
with four low tubercles in a tmnsverse row, the two on either side of 
the median line being.more prominent than the others. The whole 
surface of the abdomen is rugose. The first seg- 
ment has a transverse row of four tubercles. The 
terminal segment is posteriorly truncate; the 
posterior portion is rather flat on the dorsal sur- 
face and is unarmed; the more convex anterior 
portion is provided with two longitudinal rows 
of three low tubercles on either side of the median 
line, the middle tubercle in each row being the 
most prominent; on either side of these two 
median rows of tubercles are two small tubercles 
also in longitudinal series. The uropoda do not 
extend beyond the extremity of the terminal 

abdominal segment. The inner branch is smooth on both margins; in 
shape it is long and narrow, and pointed posteriorly. The outer bi-anch 
is similar in size and shape to the inner branch, but is denticulate on 
the exterior margin, being armed with four teeth. The legs are in two 
series. The first three pairs are very slender and feeble and are directed 
forward. The last four are more robust. Only one specimen was 
found at Nf^saki, Hizen, Japan, collected by Jordan and Snyder. 

Type.— C&t. No. 38965, U.S.N.M. 

VALVIFERA of IDOTEOIDEA. 

Family IDOTEID^. 

IDOTEA JAPONICA Richardson. 

IdoUajaponica Richardson, Proc U. S. Nat Museum, XXII, 1900, pp. 131-134. 

Locality.— 'Yokyo^ Japan; Mororan, Hokkaida, Japan. Hakodate, 

Hokkaido, Japan, {Collected by Jordan and Snyder.) 

PENTIAS, new genus. 

PENTIAS HAYI. new species. 

Body narrow elongate, four and a half tiuies longer than wide; 
surface smooth; color in alcohol almost white. 



byGoogIc 



48 



PROCEEDINOS OF THE NATIONAL MVSEUM. 




Head twice as wide as long, slightly emarginate in front, with a 
small median poiot. Ej'es situated at the extreme lateral mai^in, 
about the middle. First p&iT of antennse have the basal joints greatly 
dilated, the three foUowiog joints slender and not reaching beyond the 
second peduncular joint of the second pair of antenna. The second 
pair of antennae are extremely short, reaching, when retracted, only 
to the posterior margin of the first thoi-acic segment; 
the first joint of the pedum'le is short, the second about 
twice as long, the last three equal in length and not 
much longer than the third joint; the flagellum con- 
sists of six short joints. Maxilliped with a five- 
jointed palp. 

The first thoracic segment is deeply excavate, the 
antero-lateral parts being produced on either side. 
In the median dorsal line the first segment is half as 
long as the second. The third and fourth segments 
are equal in length and are the longest. The last three 
segments are subequal and are about half as long as 
the two preceding ones. The epimera of the second, 
third, and fourth segments extend half the length of 
the segment, occupying only the anterior half of the 
H*Yi, NEW spBciKB. lateral margin; those of the fifth segment extend two- 
" ^' thirds the length of the segment; the epimera of the 

last two segments occupy the whole of the lateral margin. 

The abdomen consists of a single segment, very long, equal in 
length to the last five thoracic segments and with three suture lines 
on either side, near the base. The sides of the segment gradually 
converge to a point near the apex, where they form 
broadly rounded angles and meet some distance below 
in a long acute point. 

The legs are very small and slender and terminate in 
bi-unguiculate dactyli; the two unguli are of equal 
length, and the character very distinctly marked. 

One specimen, a female, was collected by Jordan and 
Snyder at Misaki, Sagami, Japan. 
Type.— Cat. No. 28963, U.S.N. M. 
This species differs from Oriihysm Spence Bate in hav- 
ing the head well separated and distinct from the fii-st pm. ■a.-imw 
thoracic segment, while in Spence Bate's genus the head '•"'"° "' ^^''- 
and fii-st thoracic segment are fused and in having the 
epimera distinct. It differs from the type species C. longieaudatus 
in having the eyes placed in the middle of the lateral margin instead 
of at the antero-lateral angles; in having the basal joints of the first 
pair of antennse dilated; in the much shorter first pair of antennae; 
in the fewer number of joints in the ffagellum of the second pair of 
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antennte (Miera writes " that there are from twelve to fom-teen joints 
in the fla^llum of the second pair of anteniiEe in 0. {Idotea) longicau- 
daius); in the much shorter second pair of antennte; in having the 
body evenly convex, while in C. lonfficaudatus "the dorsal surface of 
the thoracic segments is nearly flat, while the margins with the epi- 
niera stand nearly perpendicular to them;" in having the first thoracic 
segment much shorter than the four following segments, which are 
about equal in length, while in C. longicaitdatus the first segment is 
equal in length to the two following segments; in having the head 
broader than long, while the reverse is true of C. loTiglcavdatus^ and in 
the more tapering terminal abdominal segment, the sides being more 
nearly parallel from the base to about the middle of the segment in 
C longicaudatus. 

This genus differs from all the other known genera of Idoteidie except 
Glyptidatea Stebbing* and Orahyzos in having the maxiUipeds with a 
five-joittted palp. It is in agreement with Glyptidotea in having the 
epimera of all Uie thoracic segments, from the second to the seventh 
inclusive, distinct from the segments, and in having a uniarticulate 
abdomeu. It differs, however, from Stebbing's genus in not having 
sculptured joints to both pairs of antennte, and in not having the l^s 
more or less subchelate in character. The abdomen of Glyptidotea 
has not the lateral rudiments of several coalesced segments. 

The genus Crabxjsos was formerly included in Idotea by Miers In nis 
subdivision of the genus corresponding to Stenosoma Leach. The max- 
iUipeds of Stenosoma have, however, four-jointed palps as in Idotea 
Fabricius,'' while in Crahysos they have five-joiuted palps (Stebbing). 

ONISCOIDEA. 
Family LIGIID^. 

LIGIA EXOTICA Roux. 

Xi^ exolka Eon, CruBt. Medit., 1828, p. 3, pi. xin, fig. 9. 

lAgia gaudichavdii Milne Edwarhb, Hist, Nat. des Cruat., Ill, p. 157.— Dana, 

Expl. Exp., p. 741, pi. XLiJt, figs. 6a-h.— NicoLET in Gay, Hist. Chile, III 

1849, p, 265. 
lAffia exotica Budde-Lund, CruBt. leop. Terreetria, I8S5, pp. 266-268. 

Locality. — Tokyo, Japan, (Collected by Jordan and Snyder.) 
Misaki, Sagami, Japan. {Collected by Jordan and Snyder.) 

3 Joum. Linn, Soo. I^ndon, XVI, 1883, p. 63. 

^Cape of Good Hope, Dept. of Agriculture: Marine Investijiations in South Africa, 
No, 12, 1901, pp. 50-59. 

< The ioformatiOD in regard to the number of joints to the palp of the maxillipeds 
in Stenomma was kindly furnished me by Rev. T. R. E. S 
Proe. N. M. vol. xxvii— 03 i 
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EPICARIDEA or BOPYROIDEA. 

Family BOPYRID^. 

DIPLOPHRYXUS. new genus. 

Body of female very asymmetrical, one side being much more swollen 
than the other side. All seven legs present on the smaller side. The 
first leg, only, present on the 
swollen side. Segments of 
thorax defined only on smaller 
side. 

Abdomen composed of only 
five segments, the first four 
carrying each two pairs of 
double- branched appendages, a 
pair on either side. The incu- 
batory lamellEB consist of four 
pairs of plates, those of the 
smaller side being greatly re- 
!y^^w'f'r™"L''v.^t''\T <i"^«'i *°<i crowded together. 
the lamellae of the swollen side 
sufficing to cover the marsupial pouch and extending as large plates 
over the whole ventral area. 

This genus differs chief!}' from Phryxixs Bathke, in having the two 
pairt^ of pleopoda, one pair on either side of the body for each seg- 
ment, double- branched instead of single-branched. 

DIPLOPHRYXUS JORDANl, new species. 

Body of female very asymmetrical, one side being very much more 
swollen than the other. Outline veiy irregular. 

Head deeply sunk in thorax, and surrounded by first 
segment of the thorax; frontal margin covered by the 
projecting lobe of the first lamella of the incubatory 
pouch which folds over on the dorsal side. Antennie 
small. Oral area wholly concealed on the ventral side. 

Segments of thorax defined on one side only, the 
smaller side. The first five are small and closely 
crowded together, the sixth somewhat longer, the 
seventh the longest. All seven legs are present on 
the smaller side,all, except the first one, being small and feeble. Only 
one leg is present on the other, the swollen side, this one belonging to 
the first thoracic segment. 

Abdomen narrow, elongate, and composed of five well-defined seg- 
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tnents, the last segment being small, roundpd posteriorly, and without 
appendages. The four anterior segments are provided each with two 
pairs of double-branched appendages, a pair on either side, the outer 
appendages of the swollen side being much more developed and elon- 
gate than those of the smaller side, and extending as long leaf-like 
lamellee oyer the incubatory pouch: the separation of each appendage 
into two branches occurs some distance from the seg- 
ments. 

Incubatory pouch extremely large, occupying the whole 
ventral side of the thorax and ext^tnding laterally on one 
side a considerable distance beyond the ill-defined outline 
of the body. The lamella of the narrow side of the body 
are small, and crowded together as four small plates. 
Those of the other side are developed and suffice to form 
the marsupium. Onlj' four plates are present on this side 
also, the first lamella extending anteriorly over the dorsal 
surface of the head, concealing the antennee of the first 
pair which are composed of two very much flattened joints, 

(Jolor of female white, with large areas of dark reddish fig.m.— malb 
brown on the marsupium and thorax. p h r v i ii b 

Male. — Body narrow, elongate. Segments of thorax jobdaki. 
distinct. Abdomen composed of a single piece, with no 
trace of segmentation; outline rounded, or ovate. No rudiments of 
appendages. Eyes wanting. 

Three specimens were found on the abdomen of Palamum aerrifer 
(Stimpson). They were collected by Jordan and Snyder at Misaki, 
Sf^mi, Japan, in 1900, 

%>«.— Oat. No. 28964, U.S.N.M. 

III. 

TWO NEW CYMOTHOIDS FROM THE WEST CX^AST OF 
CENTRAL AMERICA. 

The two species new to science, herein described, were collected by 
Dr. C. H. Gilbert on the west coast of Central America from Panama 
and MazaClan. Both were found in the mouth of Mugil hospes. 

LIST OF REFERENCES. 

EDWAEua, MiLNB. Hist. Nat. Cnist., Ill, p. 271. 

ScnicEDTK, J. C, and Meinbbt, F. Symbols arl monographiam Cymothoarum, 

CniHtaceonim leopodum Familiie.— IV. Cymothoidie, Trib. II. Cymothoina. 

Trib. III. Livouecinw. Natarhistorisk Tidaskrift (3), XIV, 1883-84, pp. 334- 

330, pi. xni, fige. 7-8. 
. Symbolse ad Monc^raphiam Cymothoarum, Gruataceorum iBopodum 

Familise.— III. Saophridse. IV. Cymothoids, Trib. I. Cpratothoinfe. Natnr- 

historiek Tidsskrift (3), XIII, 1881-83, pp. 335-340, pi. xiii, figs. 11-15; pi. xiv, 

figs. 1^, 5. 
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FLABELLIFERA, or CYMOTHOIDEA. 

Family CYMOTHOID^. 

INDUSAa CARINATA, new species. 
Body very convex, having a decidedly hunched appearance. Thomx 
large, rounded, ainioat as wide aa long, the last two segrueota rapidly 
converging to the narrow abdomen. Abdomen 
jW^^^^ nearly three times narrower than greatest width 

/""^tl^^^^X of thorax, with all the segments of equal width. 
/ ) Head about two and a half times narrower 

^~~^_^_____.^'^ than first thoracic segment and four times nar- 
Km rower than fourth segment; front triangular in 
5' shape and produced into an acute point pro- 
jecting between the basal joints of the antennee. 
£ye8 distinct and situated at the sides and about the middle of the 
head. First pair of antennae, which are almost contiguous being 
separated only by the very acute median point, 
reach to the eyes; flagellum seven jointed. Second 
pair of antenna extend to the posterior margin of 
the head; fl^^llum nine jointed. 

First thoracic segment rounded anteriorly and 
posteriorly, the sides of the segment surrounding 
the head, the lateral angles extending to the eyes. 
The first four segments gradually increase in width. 
The fourth and fifth are about equally wide. The 
sixth and seventh rapidly decrease in width, con- 
verging to the narrow abdomen. The epimera are ^"^ 30--iNnuai cabin*- 
well developed on all the segments with the excep- *' s""^*^™- 
tion of the first; they are narrow and elongate, rounded posteriorly 
and not reaching the posterior margin of their respective segments. 
The abdomen is likewise very convex and is nearly 
three times narrower than the thorax at its greatest 
width. The segments are of equal width. The termi- 
nal segment is rounded posteriorly or slightly triangu- 
lar. The uropoda are very short, less than half the 
length of the terminal segment; the branches are equal 
in length. 

There is a high carina on the four posterior pairs of 
legs, and a small one on the three anterior pairs. Color 
reddish brown. 

X ''■ Two specimens, a male and a female, were collected 

by Mr. 0. H, Gilbert from the west coast of Panama. They were 
found in the mouth of Mugil hospeif. 
Type.— Cat. No. 28961, U.S.N.M. 

"Schicedte and Meinert.— NaturhiBtoriek Tidsskrift (3), XIV, pp. 334-^36. 

DigmzedbyGoOgle 
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MEINERTIA GII.BERTI. new species. 

Head set in first segment of thorax, whose antero-lateral prolonga- 
tions extend forward to about the middle of the eye. Shape of the 
bead somewhat triangular; posterior margin straight; anterior margin 
produced somewhat at the middle, but quite rounded. Eyes very 
large, far apart, and situated at the sides of the head. First pair of 
antenuEc consist of seven joints and extend to the mid- 
dle of the eye; second pair contain eight joints and 
reach the posterior margin of the head. 

The first four segments of the thorax are about 
equal in length, the second being somewhat shorter. 
The last three segments decrease gradually in length. 
The epimera are narrow pieces at the sides of the seg- 
ments; in the first five segments they do not reach the 
posterior margin of the segments, although the fifth 
pair more nearly reach the posterior mai^in than the 
others; the epimera of the last two segments reach 
quite to the posterior margin. 

The fii'st segment of the abdomen is as wide as the 
last thoracic. The others are wider, increasing in 
width gradually to the terminal segment. The last fiq. a 
segment is about three times as broad as long, and ci'ra''""^!'"'^" ""^ 
quadrangular in shape. The uropoda are short, 
reaching only a little beyond half the length of the abdomen; both 
branches are alike and of equal length. 

The legs all terminate in long recurved unguli. There is no high 
carina developed on the basis of any of the legs. 
Color reddish brown. 

Three specimens, two males and one female, were col- 
lected by C H. Gilbert at Mazatlao. They were found 
in the mouth of Mugil hospea. 

Typ^.—Cnt. No. 29080, U.S.N.M. 
This species differs chiefly from M. (/avdichaudii 
(Milne IMwards)" from near locality, in the absence of 
high carinje, which in M. gaudichaudii are strongly de- 
veloped on the last four pairs of legs; in the much shorter 
uropoda, which in M. gaudichaudii extend beyond the 
terminal segment, both branches of which are narrowly 
pointed at their extremities; in the much larger eyes, and in the smaller 
size of the species, the adult female being only half the size of the adult 
female of M. gaudichavdii. 

NaturhiatoriBk Tidaskrift, XIV, pp. 335-340, pi. mi, figs. 11-15. 
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AMERICAN EPICARIDEA. 

American Epicaridea are represented in the following four families: 
Bopyridfe, Dajidie, Oryptoniacidte, and Entoniscidie. At the present 
time no representatives of the Entoniscidie are known to the North 
American fauna, and no representatives of the Dajidie have been 
recorded from South American waters. 

In the following pages the forms added to the list given of those 
already known are all representatives of the family Bopyridse. The 
materia] studied belongs to the U. 8. National Museum and was 
mostly collected by the U. S. Fish Commission steamer AUiatross. 
Other coUeetoi'K are Mr. Henry Hemphill, Mr. George M. Gray, Mr. 
W. C. Kendall, Dr. C. W. Richmond, Mr. J. E. Henderson, jr., Mr. 
C. T. Simpson, and Dr. G. Brown Goode, These collections were made 
at different times and in various localities. Some specimens were also 
sent from Union University to the U. S. National Museum; they 
were collected by Prof. H. E, Webster. 

Following the classification of G. O. Sars," who combines the 
■ three families of Giard and Bonnier, Cyproniscidre, Cabiropsidse, and 
Cryptoniscidse, into one family, Cryptoniscidfe, the form Clypeonucus 
inelnertl Giard and Bonnier has been assigned to the family Crypto- 
uiscidGe. Sars also cancels the family Microniscidse, for he considers 
Micron/lecut, the only known genus, t« represent not an adult condition, 
but only a transitory lar\'al stage in different Epicaridea. The Micro- 
niscus eti^e Sars found to be intermediate between the two larval 
st^es previously known, the larva of the first stage and the Crypto- 
niseus stage, and the Microniscus larvae of two different Epicarid 
families was proved to be always parasitic on Copepoda. Oiard and 
Bonnier do not accept Sars's conclusions, but assign to Microniscus the 
rank of a separate family, Microniscidse, which they believe represents 
the ancesti-al form from which the other Epicaridea have descended. 

Contrary, also, to the hypothesis of Giard and Bonnier, who write 
that one species of parasite can not be found on different species of 
host, Sars ' has pointed out that for Phryxus abdominalin Kr0yer ten 
different species of host have been recorded, representatives of two 
different genera, SpirmUoearis and Pandalii^; for Bopyroides hij>po- 
lytes (Kr0yer), three different species of Spirontocaris; for Sopyrm 
aquillarum Latreille, three different species of Lmnder; for Pseudione 
a^nis G. O. Sars, two different species of Pandalus; for Paeudione 
hyndmanni (Spence Bate and Westwood), two different species of 
Eiipagurus; for F^^idlons crenvlata G. O. Sars, two species of 

"Crustacea of Norway, II, 1899, pp. 193-195. 
eidem, pp. 198, 199. 
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Munida; for Dajus myxidia Krayer, two different species of Mysis; 
for A8pid<yphryxu>i peltatus G. O. Sara, four different species of Mry- 
throps, one species of Parerythrops, and also a species of Mysidopsk; 
for Munnoniscus marmipialis Sars, two different species of host 
belonginjr to the Isopod genera, Euryeope and Ihjarachna. 

In the present paper, ten species of host are added to Hars's list of 
those on which Phryxua abdominalis is found to be parasitic. The 
list now includes the following additional species: Pandaliis leptoce- 
^tocaris gr<B>ila7idica, S. arcuata, S. tovmsendi, S. tridenn, 
S. suckleyi, S. gaimardii hdcJiert, S. fabricii, 
and S. hiunguig. Spence Bat« also records it from Pl.esionika aemi- 

Argeia puggettensia Dana is found parasitic on fifteen species of 
host representing two different genera of Crangonidse, Crangon and 
Nectocrangon. 

The list of hosts for Bopyroides hippolytes {Kr0yer) is also enlarged 
and now includes the following additional species: Spirontocaris »uck- 
leyi, S. higpitioaa, S. arcuata, S. brevirosirts, Pandalm horealu, P. 
wonttigui, and Paiidalopaia dhpar. 

I^emdume galacanthie Hansen, is herein recorded from two addi- 
tional species of host. Munida suhrugoaa and Munida ifiiadri«pina. 
A new species of PnifHrpyrus described in the following pages, P. 
Uthynis, is found on two different species of Bithynis, B. okiania, and 
B. acanihurus. 

LIST OF REFERENCES. 
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NORTH AMERICAN EPICARIDEA. 

EPICARIDEA or BOPYROIDEA. 

Family BOPYRID^. 

PHRYXUS ABDOMINALIS (Ki^ya). 

Bopyrui abdomiTuilig Kii0YBR, Nat. TidBBkrift, R. 1, III, 1840, pp. 102-289, pla. i, 
II; Monog. Fremst. Sia^gten Hippolytes nordiske Arter, 1842, p. 263; Voy. 
en Scand., Crust, 1849, pi. xxii, fig. 1. 

Phrtjxus hippolyleK Eathkb, Fauna Norwegena, 1843, p. 40, pi. ii, figs. 1-10. 

PhTyj:iii abdominalig Lilueborc, (Efvera. Kongl. Vet. Akad. Forh., IX, 1852, 
p. 11. — &TEEN8TRUP ftnd LtlTKEN, Vidensk. Meddelelser, 1861, p. 275 (9). — 
Bate and Wehiwood, Brit. Seeeil-eyedCruat,!!, 1868, p. 234.— Norm an, Bep. 
Brit. Assoc., 1869, p. 288; Proc. Royal Soc Lond., XXV, 1876, p. 20S.— 
Bt'CflHOLZ, Zweite deutsche Nordpolfahrt, 1874, p. 287. — Mkizger, Nordaee- 
tahrtderPomm., 1876, p. 286.— Mikrs, Ann. Mag. Nat. Hist. (4), XX, 1877, p. 
65 (16).— Smith in Hai^r, Proc. U. S. Nat. Mua., II, 187S. p. 158.— Hahoeh, 
Rep. U. S. Fiah Comm., 1880, Pt. 6.— Axel Ohlin, Bidr^ till Kannedomen 
on Malakoetrakfaunan i Bafflii Bay, och Smith Sound, 1895, pp. 18-19.— 
Richardson, Proc. U. S. Nat. Mus,, XXIII, 1901, p. 577. 

ljOcalit!/.—C\rcutnpola.r in distribution. 

Atlantic coai^t localities: Massachusetts Bay on Pandahis boreoiis, 
SpiroHtocariK spinus, S. securifroTis, and Pandalus immtagul; Cashes 
Ledge, Gulf of Maine, on Pandahts horeaiis and S. pitaiiAa; Georges 
Bank on Pandalus leptocerus; Halifax, Nova Scotia, on S. pusiola, S. 
npinus, and S. s^curifrons; northeastern part Grand Bank on S. 
gaimatdii, and S. gihha; Cape Cod on P. montagul, P. leptocervs^ S. 
aecurifrons, S. pusiola, and S. poluris; Grinnell Land, Discovery 
Bay, Greenland, Cape Dudley Digges on S. phif/psii and S. pol-aris; 
Inglefield Gulf on S. p^darls; 73° 4S' N. lat., 80° 30' W. long., on S. 
polarln; 64° 56' N. lat., 66° 18' W. long., on S. phlppsu.; off Marthas 
Vineyard, on Pandalus leptocerue and S. securifivrntf Casco Bay, 
Maine, on /'. ho'realis. 

Pacific coast localities: Admiralty Inlet, Puget Sound, Washington, 
on Splrojitocane grc^ilandica; off N. Head, Akutan Island, Alaska, on 
S. areuata; Straits of Fuca, between Washington and Vancouver Island, 
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on .y. Unpn»endl; Admiralty Inlet, Puget Sound, Washington, on S. 
iridens; Washing^ton Sound, Sti-aita of Fuca, Washington, on S. tridens; 
off Queen Charlotte Sound, British Columbia, on S. macrophthalma; 
offYahwhit Head, Washington, on S. macropMholTna; Ilinlink Har- 
bor, ITnalaska, on S. mickleyi; Arctii; Ocean on S. (lalmnrdii hel^heri 
{Bell); Plover Bay, East Sil>eria, on S. ywj/rtT-M (Sabine); Alaska on S. 
polariK (Sabine); off Cape Strogonoff, Alaska, on S. _fa&rieii (Kr0yer); 
off Shumagin Bank, Alaska, on S. hiunguvi Kath))un; off Point Arena, 
California, on S. maorophthalma; Straits of Fuea on S. towrusendi 
Rathbiin; Philippine Islands on PU»ionika sem.il<mts (according to 
SpenceBate)." Also recorded from British Isles; Scandinavian coast; 
Spitzbergen; Kara Sea; coast of Norway; depth, 5 to 204 fathoms. 

STEGOPHRYXUS HYPTIUS ThompBon. 

Steg<^hrt)xug hypliu» Thompson, Report U. S. Fish Comm., 1901, pp. 53-56, pig. 



iMcality. — Great Harbor, Woods Hole; Hadley Harbor, Nashon; 
Edgartown and Warwick, Rhode Island, on Pagurut langicarptts. 

STEGIAS, new genus. 

STEQIAS CLIBANARIl, new species. 

Head deeply set in thorax, broader posteriorly than anteriorly, 
longer than bi'oad, and with straight frontal margin. First pair of 
antennie visible on dorsal surface, just anterior to front, a^ two small 
lobes, each antenna 
terminating in a mi- 
nute joint. Second 
pair of antcnnse also 
vi.siblo on dorsal sur- 
face, lying on either 
side of first pair of 
antennte, each anten- 
na terminating in a 
flagellum composed 
of several minute 
joints. 

Thoi-ax divided in- 
to seven distinct seg- 
ments. The first 
three surround the 
head and are closely 

crowded together. The other four are very much longer and are of 
nearly equal length, the fifth being much longer at the sides than the 
others. The first five segments at the sides are directed forwai-d, 




"Challenger Keport, 1888: Crustacea Macnira, XXIV, pp. 645-646. 



.,C(iog[e 



60 PROCEEDmaS OF THE NATIONAL 3fVSEUM. rauiiyn. 

the five pairs of legs all extending in an anterior direction. A con- 
siderable space separates the fifth pair of tega from the sixth pair. 
The taxth pair of legs, as well as the seventh pair, are placed at the 
posterior extremity of the sixth and seventh Kegments, respectively. 
The epimera of the first four segments are distinct as narrow ridges 
on the lateral margins of each segment. The ovarian bosses are also 
present on these segments. 

The abdomen is composed of six distinct segments, the first three 
of which are provided with a pair of triramous pleopods, two dorsal 
branches and one venti-al branch to each pleopod; the next two seg- 
ments, the fourth and fifth, are each provided with a pair of biiamous 
pleopods, both branches of each pleopod being dorsal, the ventml 
branch, corresponding to that of the first three segments, not being 
represented; the sixth segment of the abdomen ia furnished with a 
pair of simple, elongated uropoda, equaling in length the dorsal 
branches of the pleopoda of the other abdominal segments. 

The marsupiuin is composed of five pairs of laniellse, the lamellfc of 
the fifth pair being very lai^e and occupying almost half of the 
ventral side of the thorax. 

Male unknown. 

Only one specimen was collected by Dr. (i. Brown Goode at the 
Bermudas in 1876-77. The pai'asite waa found attat^hed to CUhanarlm 
tricolor. 

Type in the Peabody Museum, Yale University. 

This genus differs chiefly from Stegophrymtij Thompson, to which 
it is closely related in having the pleopoda of the fourth and fifth 
abdominal segments bii'amous instead of triramous; in having the 
uropoda long and leaf-like, similar in shape and size to the branches 
of the pleopoda, while in Stegophryams hyptltis^ the type species of 
the genus, the uropoda are small, rounded, and knob-like, with a 
minute conical prominence between them; and in not having the sixth 
thoracic segment greatly longer than the others. 

ARGEIA PUGETTENSIS Dana. 

Argeiit pugelienm Dana, U. S. Expl. Exj>. Crust., 11, p. 804, pi. uii, fig. 7.— 

Stimpson, Bost. Joum. Nat. Hist., VI, 1857, p. 71. 
Argeia ep.? Calman, Ann. N. Y, Acad. Sci., XI, No. 13, 1898, p. 281. 
Argeia pugetlenms Richardson, Proc. U. 8. Nat, Museum, XXI, 1899, p. 868. 

Locality. — On Orangon munita Dana, at Puget Sound; off Cape 
Beale, Vancouver Island. On Crangon alascen,si» Lockington, off 
Cape Seniavin, Alaska; at Davidson Bank, Alaska; east of Amak Island, 
Alaska; off Cape Strogonoff, Alaska; northwest of Unimak Island, 
Alaska; Kouloulak Bay, Alaska; off Columbia Kiver, Oregon; Gulf 
of Georgia, British Columbia. On Crangon dalli Kathbun, South of 
Amak Island, Alaska. On Crangon alascoiais dongata Rathbun, off 
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Columbia River, Oregon. On Neetoorangon wnfer Batbbun, off Nortb 
Head, Akutan Inland, Alaska; west of Pribilof Islands, Alaska. -On 
Omngon francincoram 
aoffusiimana Kathbun, 
Straits of Fuca; Gulf of 
Georg:ia, British Colum- 
bia. On Nectocrangon 
nigricauda Stlmpson, off 
Port Ano Nuevo, Cali- 
fornia. On Nectocrangon 
erassa Katbbun, off Cape 
Seniavin, Alaska; off 
Cape Newenhani, Alaska; 
north of Bird Island, 
Shumagins, Alaska; Ber- 
mg Sea, off the Pribilof 
Islands; Semidi Islands. On Nectocrangon lar (Owen), off Rakovaya 
Bay; Avatcha Bay; off ("ape Strogonoff; off Kouloulak Bay and off 
Bristol Bay, Alaska; off Cape Mencbikoff, Alaska; off 
Kboudoubine Islands, Alaska; off mouth of Yukon River. 
On JV6ctocran<fO)i alaecunsis Kingsley, southwest of Hage- 
meister Island, Alaska; south and northwest of Uniniak 
Island, Alaska; off Moorovskoy Bay, Alaska; Davidson 
Bank, Alaska; off North Head, Akutan Island, Alaska; 
south of San Diego Bay, California; off Rootook Island, 
Alaska; Petropautski, Kamchatka; off Kouloulak Bay, 
Alaska; between Bird and Nagai Islands, Alaska; Unimak 
Pass; off Cape Johnson; southwest of Sannakh Islands, 
Alaska; off Grays Harbor, Washington; off Destruction 
Fig, 36.— argbia Island; Bering Sea, off Akutan Pass. On Orangonnigro- 
■Ii^^zi" ^yyiculata Lockington, at San Diego Bay, California; off 
Tillamook Rock, Oregon; Monterey Bay, California; off 
Cape Johnson. On Crangon cormmmis Rathbun, off Grays Harbor, 
Washington; off Columbia River, Oregon; San Luis Obispo Bay, Cali- 
fornia; Ilinlink Harbor, Unalaska; Straits of Fuca; 
south of San Diego Bay, California; off Rootook Island, 
Alaska; off Falmouth Harbor, Bhuniagins, Alaska; 
Bering Sea, off Akutan Island; northwest of Unimak 
Island, Alaska; off Point Arena, California; Washing- 
ton Sound, Straits of Fuca, Washington. On Nectoc- 
rangon dentitta Rathbun, at Kyska Harbor; Unalaska; 
Mazan Bay, Atka; Port Etches, Alaska; Port Levasheff, 
Unalaska; Ilinlink Harbor, Unalaska; off Round Island, 
Coal Harbor, Unga Island; off Sitkalidak Island, "'"■ 
Alaska. On Crangon alba Holmes, south of San Diego Bay, 
California. 
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Immature Hpecimeni^ were found off Seal IslaD<]a, Alaska, on Jfecto- 
er^uigon alancenxtHf off Rootook Island, Alaska, on Crangon com.wani«; 
north of Bird Islands, Shumag<ns, Alaska; Gulf of the Farallones, 
California, on Crangon, nigromaculata; Coal Harbor, Unga Island, on 
Weetoerangon deaiata; Captains Harbor, Unalaska, on Neetocrangoti 
dentata; Sauborn Harbor, Nagai, Shumagiiut on Nectoerangon lor; 
Mazan Bay, Atka, on Nectoerangon craesa; southwest of Hagemeister 
Island, Alaska, on Nectoerangon alascenm; northwest and northeast 
of Unimak Island, Alaska, on Nectoerangon alascensis; Bering Sea, 
between Pribilof Islands and Cape Newenham, on Nectoerangmi lar; 
Kouloulak Bay, Alaska, on Nectoerangon lar; between Bristol Bay 
and Pribilof Islands, Alaska; on Nectoerangon lar; Arctic Ocean, on 
Nectocramjon lar; Popoff Straits, on Nectoerangon eraasa; between 
Bird and Nagai Islands, on Nectoerangon alascensis. 

List of Crangonidffl on which Argeia pugettenais is found parasitic: 



Nectoerangon ovifer Rathbuii. 
NeiAocrangoii lar { Owen ) . 
Neiiocraagim, alagceiunf Kingaley. 
Nectoerangon criiasa Kathbun. 
Nettoerangon detitalti Rathbuu. 
Crangon nigromaculrita Lotkington. 
Cnmg<m frawAscontm unffuelimana Bath- 



Orangon daili Rath bun. 
Crangon communis Ratbbim. 
Crangon pTOpitupm Stimpaon. 
Crangon nigricauda Stimpson. 
Crangon aJascenm JjOckington. 
Crangon alascensis elongaUi liathbun. 
Crangon alha Holmes. 
Crangon munita Dana. 

Immature f'/nna. — A female (probably in the first post-larval stage) 
has the thoracic processes well developed, sometimes only on one side. 
Inner pleopoda of the first pair usually present; all the outer pleopoda, 
the other four inner pleopoda and 
the uropoda are not developed at 
this stage. Marsupial plates are 
small and just developing. Male 
is similar to male found on adult 
female. 

Immature female of a more 
advanced stage has thoracic proc- 
esses well developed, although 
perhaps not quite as long as in 
the preceding stage. Outer ple- 
^ " opoda and uropoda i^mall, but all 

developed. The first two inner pleopoda are present; the other three 
may or may not be present. When present they are usually smaller 
than the first two, decreasing in size to the fifth pair, and sometimes 
difficult to discern. The marsupial plates are larger than in the pre- 
ceding stage, but not fully developed. The incubatory pouch never 
carries eggs in either of these stages. The male is similar to the male 
of the adult female. 

Specimens of both immature stages were found on the same species 
and genera of host as the adult females. 
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A male in the cryptoniscan st&fre waa found on one immature female 
(m first post-larval stage). 

ThoTficic processes of adult ^female.— In the adult female the thoi'acic 
processes may be quite reduced. In some specimens these processes 
are well developed, though never in all the specimens examined were 
they found as long as in the very young female or as in the figure 
given by Dana of the adult female. In other specimens these proc- 
esses are very small, and yet in many they were not even present, 
Nob only is this variation found in npecimens taken from different 




species and genera of host, but it was also true of those found on the 
same species and genus of host. As a result of thi.s observation on a 
large number of these forms, the conclusion must be maintained that 
these thoracic processes, well developed in the young female, of vary- 
ing size and shape and sometimes so reduced as to be practically absent 
in the adult female, have no specific value whatever. Giard and Bon- 
nier" have described their function as organs of fixation, which seems 
a reasonable conclusion and one capable of explaining why so much 
variation occurs in this respect with each individual parasite. 
The following paragraph is taken from the above quoted authors: 
The " tamee ^piinfiriSnnes (nos lamea pleuniles}" have, aa we have already said, 
bat a very slight morpholc^ical importance. They are organs of fixation developed 
to assure the position of the parasite in the brancfiial cavity of the host and to pro- 
tect it against the gill sweepers. Their form, their number, their dimensions are 
therefore only in accord with the peculiarities which the branchial cavity presents, 
nnd one knows nothing more variable in the decapod Crustacea than the organ- 
ization of the branchise * * * the presence of pleural lamella in these animals 
is evidently simply a fact of adaptive convergence, 

"Contributions i I'^tude des Bopyriens. Travaos de I'Institut zoologique de Lille 
et du Laboratoire de Zoologie maritime de Wimereux, V, 1887, p. 61. 
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The thoracic processes are not, however, in Argeia of epimeral ori- 
gin. They arise from the posterior portion of the segments, while 
the epimera are placed above on the anterior 
division of the Hegmenta. It is, therefore, 
incorrect to speak of them as *' lames pleu- 
i^ales." 

In the adult, the pleopoda consist of five paira 
of double-branched appendages, the outer 
branches being elongate, lamellar, attached on 
the under side very near the edge of the seg- 
ments, and extending as a border, together with 
the uropoda, around the abdomen. The inner 
branches are close together and more or leas 
rounded plates or lobes. Giard and Bonnier's 
interpretation of these facts is different. They 
consider the outer branches of the pleopoda 
as the "lames pleurales" of the abdominal 
segments, but that this interpretation is un- 
tenable can be clearly demonstrated from an 
examination of specimens, when the manner 
of attachment and place of origin of these outer Umellse can be 
seen. 

The view taken in explanation of the abdominal appendages for 
Argeia is in accord with that held by Hansen for Parargeia." 

AKQBIA DBPAUPERATA Stimpson. 

,. Nat. Hist., VI, 1857, p. 71.— Eichaed- 




Fm. 40,— Abo E 



Locality.— Sia,\i Francisco Bay, 

PARAROBIA ORNATA Hansen. 

Parargeia omata Hansen, Bull. Mus. Comp. Zool. Harvard College, XXXI, 
1897, pp. 120-122, pi. VI, figa. 1, 2.~Richa»dbon, Proc. U. 8. Nat. Mne., XXI, 
1899, p. 8«9. 

Loc<dity. — Off Aeapulco, Mexico, in the branchial cavity of Sclero- 
^angonprocax Faxon, 

BOPYROIDES HIPPOLYTES {Ki^tyer). 

Bopyr-M hippolyU't Kbbybh, Grenlanda Amfipoder, 1838, p. 306 (78), pi. iv, flg. 
22; Monog. Fremst. Stegten Hippolytea Nordeake Arter, 1842, p. 262; Voy. 
en Scand., Crust., 1849, pi. xivtii, fig. 2.— Edwards, Hiat. Nat. dea Crust., 
Ill, 1840, p. 283.— Stimpson, Proc Acad. Nat. Sci. Phila., 1883, p. 140. 

Bopyroide» aculimorgmaivi Stimpson, Proc. Acad. Nat. Sci. Phila., 1864, p. 156. 



oBull. Mas. Comp. Zool. Harvard College. XXXI, No. 5, Pt. 22, The leopoda, 
197, p. 121. 
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Gyge hippiA,yte» Bate and Wmtwood, Brit. Seas. CniBt,, II, 1868, p. 230. — 
BucHHOLZ, Zweite Deutsche Nordpolfahrt, 1874, p. 286.— Mbtzoek, Nord- 
geefahrt lier Pomm., 1875, p. 288.— Mibrb, Ano. Mag. NaL Hiat, (4), XX, 
1877, p. 64 (14).— Smith in Harger, Proc. U. S. Nat. Mua., II, 1879, p. 
167.— Habgkr, Bep. U. 8. Fiah Comm., 1880, Pt. 6, p. 311.- Axel Ohlw, 
Bidr^ till Kannedomen om Malakoetrak-fauDan in Baffin Bay och Smith 
Sound, 1895, p. 19. 

Bopyrmdei kippolytet G. O. Sam, Crust, ot Norway, II, Pta. 11, 12, 1898, pp. 189, 
200, pi. L3XSIV, fig. 2.— Richardson Proc. U. 8. Nat. Mua., XXIII, 1901, 
p. 578. 

Locality. — Circumpolar in distribution. 

Atlantic coast localities: Massachusetts, Bay of Salem, on Spironto- 
cam npinus, S. /iAricit, and S. securifrons/ Casco Bay on S. polaris 
and S. pu&iola; Bay of Fundy, on S, spinus and S. puauda; Halifax, 
Nova Scotia; Gulf of Maine, on S. secwrifrona and S. spinvs; E^t- 
port, Maine, on 8. apinus; off Cape Cod, on S. securifrona and S, 
lHjSmgii; 73° 48' N. lat., 80'^ 30' W. long., on S. polaria; 73° 33' 
N. lat, 71° 30' W. long., on S. polaria; 71° 42' N. lat., 73° W. long., 
on 8. pdaria; 66° 33' N. lat., 61° 50' W. long., on S. polm-is; 64° 
56' N. lat., 66° 18' W. long., on S. polaris. 

Pacific coast localities: Straits of Fuca, between Washington and 
Vancouver Island, on Spirontocaris mckleyi; Heceta Bank, Oregon, 
on 8. Impinosa; off North Head, Akutan Island, Alaska, on 8. spinvs; 
Bay of Islands, Adakh, on S. spinua; Port Etches, Alaska, on 8. 
armaia; West of Amaknak Island, Unataska, on 8. aa-cuata; Bering 
Sea, north of Umnak Island, on Pandalus horealis Krayer; off south 
entrance to Akutan Pass, Alaska, on Pcmdalua inontagui Leach; 
Wtween Bird and Nagai Islands, Shumagins, Alaska, on P. montagui; 
Bering Sea, south of Pribilof Islands, on P. horealis Kroyer; Straits 
of Fuca, on Pandalopaie dispar Kathbun; Unalaska, and Lituya Bay, 
Alaska, on Spirontocaris hrevirmt^'is (Dana); Puget Sound on 8. hre- 
virostris; Bering Sea, west of Pribilof Islands, on 8. polaris (Sabine) ; 
Straits of Fuca, on S. sucfdeyi; Lituya Bay, Alaska, on 8. suxikleyi. 

Also recorded from Greenland, Barents Sea, British Isles, coast of 
Norway; depth, 5 to 116 fathoms. 

B. ocutimarginat^iM Stimpson is undoubtijdly identical with B. hip- 
polytes (Kreyer), which is circumpolar in distribution, and infests the 
species and genera quoted above common to both coasts of North 
America. 

BOPYROIDES LATRBUTICOLA GiBsler. 

Bopyroidee kUreuticola Gisslbr, Am. Nat., XVI, 188*2, pp. 591-594. 
Bopynu kdrevies Spbncb Bate, Challenger Report, XXIV, 1888, p. 584. 
BopyroidM lalreiUkola Richardson, Proc. U. S. Nat. Maa., XXIII, 1901, p. 579. 

Locality. — Beaufort, North Carolina, on Zatreut^a ensifenis (Milne 
Edwards); lat. 28" 17' 7" N., long. 66° 17' 37" W.; lat. 31° 15' 42" N., 
Proc. N. M. vol. XXV ii — 03— — ^5 
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long. 67° 39' 10" W., on Z. enslferm; kt. 31° 16' N., long. 71° 50' W., 
on L. ensifenm; 27° 38' N. lat, 76° 23' 24" W. long., on X. endferm; 
Bahamas, between Nassau and Andros, on L. ensifet-us; off South 
Carolina, on i. ermfervx; Bermuda, on L. ensiferm. 

PROBOPYRUS PAL^HONBTICOLA (Packard). 

Boy^Tut (?) Leidy, Proc. Acad. Nat. Sci. Philad., 1879, Pt. 2, p. 198.— Habgbr, 

Report U. 8. Fish Comm., 1880, Pt 6, p. 312. 
£o^nap<iZarrn(m«(JcoJaPACEAKD, Zool. for High Schools and Colleges, 1881, p. 289. 
Bopynts manhaOentit Gisslbb, Scieatific American, XLV, Sept. 3, 1881, p. 151. 
B<y>ffnie paUemoneticola Gisslbr, Am. Nat., XVI, 1882, pp. 6-12. 
Profiopyrus pofemoneiictrfa Stbbbing, Hist. Cruit., 1893, p. 416. 
Bopyrus pala^mieiicola Richaktwon, Proc. U. 8. Nat Mus., XXIII, 1901, p. 578. 

Locality. — Atlantic City (Leidy), on Palaemonete« mdgat'is (Say); 




FlQ. 41.— FBOBOFYBCS 

from New Hampshire to Florida (Carl Gissler), on P. vulgaris; East 
Providence, Rhode Island, on P. vulgaris; Acushnet River, Massa- 
chusetts, on P. wlgaris; Baldwin Lodge, Mississippi, 
on Palaemonetessp. ; Lantana, Florida, on Palmmonetes. 
Description. — Color of body white, with patches 
of black on the lateral margins of all the thoracic seg- 
ment on both sides of the body. Head and abdomen 
also with a few scattered black mark- 
ings. Legsof both sides white; patches 
of black on the ventral side of the 
lateral margins of both sides of the 
thorax. Incubatory lamellse with 
patches of black on all the plates of 

BOB PAtEMONBt- both SldCS. 

BHTH P4^ "or Head deeply set in thorax; anterior fig. * 
ADULT FEMiiE. margin straight; posterior margin ^*J_ 
rounded. Eyes wanting. Ovarian 
bosses present on the first four segments of the thorax at the anterior 
part of the sublateral margin; epimera evident as narrow plates 
lateral to the ovarian bosses. The epimei'a occupy the entire lateral 
margins on the last three segments. The segments of the abdomen 




Fig. 42.— Pboeopk- 
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are distinct. The terminal segment is broad, more or less bilobed. 
The pleopoda consist of five pairs of double-branched lamellar append- 
ages, closely crowded together on the ventral side of the abdomen. 

The five pairs of incubatory lamellee surround a large open area nor- 
mally filled with eggs. The first pair have the terminal lobe of the 
distal segment large, well defined, and intiurved. 

All the legs have a high quadr angularly shaped expansion or carina 
on the basis. 

Male with all the segments of the thorax distinct, and with the lat- 
eral margins contiguous. First four segments of the abdomen well 
defined at the sides, but fused in the middle of the dorsal surface. The 
last two segments form a single large piece, the fused terminal segment 
being indicated only by a small median point on the posterior mai^n. 
The body is a little more than twice as long as wide. Eyes are present. 
The rudimentary pleopoda are pairs of small oval processes one pair 
on. each abdominal segment. The abdomen is about one and a half 
times as broad as long. 

PROBOPYRUS ALPHBI (Richardson). 

Sopyme ep. ? Fritz MVller, Jenaische Zeitachrift, VI, 1871, p. 68. 
Bop^rug alphei Eichabdbon, Ptoc. Wash. Acftd. Bci., II, 1900, pp. 158-159. 
Gypt ep. ? H. V. Wiibon, American Naturaliat, XXXIV, 1900, p. 353. 
Sopyrue alphei Bicbardson, Ptoc. U. S. Nat Museum, XXIII, 1901, p. 578. 

Locality. — ^Beauf ort, North IJarolina, on Alpheus heterochadis; man- 
groves, Rio Parahyba do Norte, Brazil, on Alpheue heterochcelds. 

As previously said," this species is probably 
identical with the Bopyms mentioned by 

Fritz Muller as being found 

on a species of Alpheus on the 

coast of Brazil. Giard and 

Bonnier have referred their 

species Grapaicepon fritsii 

from the branchial cavity of a 

Grapms {L^tograpsus nufu- 

hysus) to Fritz Muller's I 

rus recorded from a species of 

Alpheus. A difference, not 

only in the species, but even in the genus of host, 

makes this conclusion rather inconsistent with a certain 

hypothesis which these authors maintain, namely, that 

one and the same species of parasite can not infest dif- 
erent species of Crustacea. The genus Grapsieepon Giard and Bonnier 
is characterized by the fact that there are four pairs of triramous 
append^es elongated and fringed to the first four segments of the 
abdomen, those of the fifth segment being biramous. It does not seem 





Fio. 45.— Pbobopy 



"Proe. Wash. Acad. 8ci., II, 1900, p. 1 
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probable that Fritz Muller could have referred hia specien to the genus 
Bopyrua had there been any such append^es to the pleon. 



PROBOPYRUS BITHYNIS, new species. 
Body of female with dorsal surface perfectly white, 



only 



three small patches of black on one side at the post-lateral parts of the 




Fio. 46.— PaoGOPTRUB 

second, third, and foui-th thoracic segments. Ventral side of the body 
with the first pair of incubatory lamellee ahnwt entirely covered with 
patches of black, and with all the other 
lamellae of one side having patches of 
black, those of the other side being with- 
out these patches, with the exception in 
some specimens of the second lamella. 
Patches of black also on the ventral side 
of the lateral margins of the second, third, 
and fourth thoracic segments of one side — 
the same side on which these markings 
occur on the dorsal surface and to which 
the incubatory lamellae, 
likewise marked with 
patches, are attached. Legs of both sides white and 
without any markings. 

Head with antero-lateral corners produced into 
prominent processes; anterior margin between these 
processesstraight; posteriormarginnarrowlyrounded. "" """""ib, ],eo 
liength of head about equal to breadth. Eyes wanting. arolt fb«*i.b. 

The thoracic segments are distinctly defined. Ova- + **■ 
rian bosses are present on all the segments, occupying only the ante- 
rior portion of the sublateral margin of the first four segments. The 
epimera are evident a^ narrow pieces lateral to the ovarian bosses on 
all the segments. 
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The segments of the abdomen are distinct on the dorsal side. The 
latei'al margins of the first five segments are straight. The sixth or 
terminal segment is narrow, elongate, and has a slight emargination 
in the middle of the posterior margin. 

The pleopoda are five pairis of double-branched appendages, the 
inner branches of the first pair being the largest 
and overlapping in the middle ventral line. The 
uropoda are wanting. 

The firat pair of incubatory kmellte are large 
and extend about half the length of the ventral 
side of the thorax. In fact all the lamellie are 
quite large, and encompass the marsupium, leaving 
only a comparatively small opening into the pouch. 

All the legs have an extremely high expansion or 
carina on the basis. 

The male has the thorax distinctly segmented, 
the segments not being widely separated at the 
sides. Body of male short and thickset, being 
only twice as long as wide. 

The abdomen is a little more than one and a half Fm- 49— PROBOPYRnB 
times broader than long. The segments of the ab- »""*''"■ ^^'^- x 
domen are only indicated at the sides, being fused in the middle of the 
dorsal surface; they gradually decrease in size to the sixth or last, 
which is a narrow piece Situated between tbe two lobes of the fifth 
segment and which does not reach to the extremity of those lobe^. 
Eyes present. Body with markings of brown. 

Six specimens of this species were taken by the U, S. Fish Com- 





Fia. 50.— PROBOPVBU8 



mission steamer Alhatro^a from the Mississippi River near the Expo- 
sition Grounds in New Orleans, Louisiana. Parasitic on Bithynia 
oktonis (Smith). 

T^e.—Cat. No. 29089, U.S.N.M. 

About 6 specimens which should probably be referred to this 
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species were found in Escondido River, Nicaragua, 50 miles from 

Bluetields, by 0. W. Kichmond; tbey are jiaraaitic ia tbe br&nchial 

cavity of Bithynia acanthurv* (Wiegmaon). 

They differ from the type as above described in having no antero- 

latei-al processes to the head of the female; in 

having patches of black on the lateral margins 

of all the segments of the thorax on one side of 

the body; and in having sometimes the third 

and also the fourth lamellfe of the incubatory 

pouch with patches of black. 

In the male the terminal segment has in some 
specimens a tendency to be bilobed. 

PROBOPYRUS FLORIDENSIS, new specieB. 

Body of female light brown, with head, abdo- 
men, ovarian bosses, and epimera light yellow, 
almost white. Markings of black are present 
all over thorax and a few black lines are present 
on the abdomen. The incubatory lamellse are 
almost entirely covered with black markings, so 
that the color is uniformly dark. The lateral 
parts of the thorax on the ventral side have markings of black, those 
of one side being in patches with yellow areas separatiu*^ them, all 
the legs of this side being yellow. The legs of the opposite side are 
dark. , 




Head deeply set in thorax, broad anteriorly with frontal margin 
nearly straight; posterior margin narrowly rounded; eyes wanted. 

The segments of Hie thorax are distinct. Ovarian bosses are prom- 
inent on the anterior portion of the sublateral margin of the first four 
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segmeats; the epimera are present as narrow plates lateral to the 
ovarian bosses. Oq the last three segments the epi- 
mera occupy the whole of the lateiul marjrin. 

The segments of the abdomen are distinctly sepa- 
rated on the dorsal side. The lateral margins are nar- 
rowly rounded. The terminal segment of the body is 
long and narrow, reaching beyond the lat«ral margins 
of the fifth segment, is rounded posteriorly, and with 
or without a minute excavation. 

The pleopoda consist of five pairs of double-branched 
lamellar appendages. 

The incubatory lamellte are large, encircling the incubatory pouch, 
leaving only a small opening into the interior. The first pair of 
plates have the terminal lobe of the distal segment 
straight. 

All the legs have a well rounded expansion or carimi 
about the middle of the basis. 

Male with all the s^ments of the thorax well 
defined and widely separated at the sides. Body nar- 
row, elongate, nearly three times as long as wide. 
ofadclt*™alk! The abdomen has all the segments well defined at 
*^ ^- the aides, but fused in the middle of the dorsal surface. 

Length almost equal to the breadth. Terminal segment well defined, 
rounded posteriorly, and extending beyond the lobes of the preceding 
segment. The lateral margins of all the segments are rounded. 
Pleopoda are present in the form of pairs of small 
rounded processes, a pair on each segment of the abdo- 
men. Eyes present. 

One specimen was collected by Mr. W. C Ken- 
dall at Satsuma Island, above St. Johns River, 
Florida; parasitic on Palaimonetes exUipe8 Stimpson. 
Two other specimens were obtained by the U. S. 
Fish Commission steamer Albatross at Little River, 
Miami, Florida, parasitic also on Fidaemoneies eadlipets 
Stimpson. 

Type.—Qa.t. No. 29090, U.S.N.M. 

BOPVRINA ABBREVIATA, new apeciea. 

Body of adult female very asymmetrical, the one 
side being very much longer than the other. Color 
entirely white with a few black dots scattered irregu- 
larly over the dorsal surface. 

Head large, turned to the shorter side; frontal boarder produced in 
a rounded lobe in the middle. Antero-lateral angles produced in 
narrow lobes or processes. Eyes small, distinct. 
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Thc segments of the thorax are distinctly defined. The epimera are 
diotinct on the first three segments, where they occupy the anterior 
portion of the lateral nmrgin; they are quite dis- 
tinct on the longer side of the body, but it is 
impossible to distinguish them on the shorter side. 
Ovarian bosses are not present on any of the seg- 
ments. The epimera of the kat four segments 
are not separated off from the segments; they 
occupy the entire latei-al margin. 

The abdominal segments are completely fused 
in the middle of the abdomen. On the lateral 
margin of the shorter side of the body there is 
no indication whatever of the coalesced seg- 
ments. The first four abdominal segments are 
rco.Be.— BoPVRiNAABBKE- rcpresentcd on the longer aide of 
TiATA, oo3£i.^ VIEW OF ^^^ body by four rounded lobes. 
The last two segments are completely 
fused, and are not indicated on either side. 

The pleopoda, as far as could be made out, consist of 
four pairs of single branched lamellae. Three pairs were 

distinctly seen; the last pair are very indis- '"'*■ """ 

tinCt. HABBUPIUH. 

The first lamella of the marsupium on the ^'"• 
shorter side extends about one-third the length of the body; 
on the longer side, the first lamella extends to the posterior 
margin of the second thoracic segment. 
BKRviATA^ Male with head large, rounded in front. 
nAiiLLi- Eyes large, irregularly shaped. All seven 
segments of thorax distinct. Abdomen nar- 
rower than thorax, and tapering to a narrow extremity. 
In one specimen all six segments were more or less de- 
fined at the sides; in the other specimen only the first 
three. Length of abdomen about equal to one-third the 
length of the body. 
Color white with markings of black or brown, 
mne specimens were collected by Mr. Henry Hemphill 
at Puntarasa, Florida, on Hippolyte zoatericola (Smith). 
This species differs from Bopyrina vlrhii (Waltz)," 

tbe much smaller first lamellpe in the female, the lamella 

of the shorter side of the marsupium extending but one- viata, bale. 
third the length of the body, while in B. virhii it extends ^ '" 
nearly to the abdomen, that of the longer side reaching only the pos- 
terior margin of the second thoracic segment, while in B. mrhii it 



Fio. 68.— Bo- 



Fio. SO.— Bopy- 



"KoBsinan, Zeitaclirift filr Wteeeuschaftliche 



t, XXXV, 1881, p. e 
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extends to the posterior marjrin of the fourth segment; in not having 
sny indication of segmentation on the shorter side of the abdomen, 
while in ^. WrJ^V there is some indication; and in having the abdomen 
of the male rounded posteriorly with indications of segmentation at the 
sides more or less during its entire length, while in B. virhii the abdo- 
men is truncate posteriorly, with only the first two segments indicated. 

The specific name refers to the abbreviated first lamellse of the 
marsupium. 

Type.— CkA. No. 29097, U.S.N.M. 



BOPYRINA UROCARIDIS, i 







Body of female twice as long aa wide 

Head with frontal margin produced is a broadly rounded process. 
Eyes present about the mid- 
dle of the bead as small black 
spots. 

The segments of the thorax 
are distinct. The epimera 
are marked off by faint lines 
or impressions. The abdo- 
men is composed of six seg- 
ments, which are distinct at 
the sides but fused in the 
middle. The posterior mar- 
gin of the terminal segment 
is broad, with a slight median 
excavation. 

The pleopoda consist of 
four pairs of single branched 

plates or lamellse, each pair directed toward the median line. 
There are no uropoda. 

The incubatory pouch is a large area on the ventral side 
of the body, which is not closed over 
by the incubatory lamellBe. These 
lamella eonsistof five pairsof plates, 
p Y a I N i the grst pair of which have the sec- 
DiB, mi- ond segment produced distally in a 
'^m"^""' 'i"8r"i^orm process. 

Color uniformly light yellow with 
small black dots on the incubatorylamellEe. 
Male unknown. 

Four specimens were -found — three at Pun- 
tarasa, Florida, collected by Henry Hemphill, 
and one from west Florida, collected by Mr. J. B. Henderson and Mr. 
C T. Simpson, all parasitic on Urocaria longicaudata Stimpson. 
Type.—Ciit.. No. 29088, U.S.N.M. 
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BOPYRINA THORII, new BpecicB. 

Body of adult female asymmetrical, turned very much to one side. 
Color yellow with a few markings of black ou one side of the thorax 
and in the center of the first three segments of the abdomen. 

Head large with frontal margin produced in a rounded lobe, which 
18 turned upward in the specimen; the antero-lat«ral angles are pro- 
duced into small processes. The eyes are black and distinct. 

The segments of the thorax are all distinctly separated from each 

other. The epimera are distinct on the longer side of the body as 

long, narrow plates on the anterior portion of the lateral margin of 

the first four segments. Ovarian 

'bosses are not present on any of the 




The abdomen is composed of six 
segments, completely fused in the 
middle, but indicated on both lat- 
eral margins. The terminal seg- 
ment is rounded posteriorly. 

There are four pairs of single 

branched pleopoda. The marsu- 

pium is a large open area, normally 

filled with eggs, and inclosed by 

five pairs of lamellce. The first 

lamellee have the distal lobe rounded. The fifth lamellte are narrow 

elongated plates. 

Male unknown. 

Only one specimen was obtained by the U. S, Fish Commission 
steamer Allaiross at Key West, Florida.. The species is parasitic on 
Thor jloridanua Kingsley. 

This species ditfei-s from the preceding species chiefly in the fonn 
of the distal segment of the first lamellte of the marsupium. 
Tyj>e.—QdX. No. 29099, U.S.N.M. 

BATHYOYOE GRANDIS HollBen. 

Balhygyge grandw Haksen, Bull. Mng. Comp. Zool., Harvard CoUeRe, XXXI, 
1897, pp. 122, 124, pi. vi, figs. 2, 2*.— Eichasdbon, Proc. U. 8. Nat. Mus. 
XXJ, 1899, p. 869. 

Locality. — Off Acapuico, in the branchial cavity of Olyphocrangtm 
apinulom Faxon. 

LBIDYA DISTORTA (Leidj'). 

C^xm dwtortui Lbidt, Journ. Acad. Nat. 8ci., Phila., (2), III, 1856, p. 150, pi. xi, 

fige. 26-32. 
Leidya dittoria Ooenalia and Pancbri, Mem. R. Acad. 8ci., Torino, (2), XIX, 

1861, p. 114. 
C^wn dkSortu* Harqer, Kep. U. S. Fish Comm., Pt. 1, 1874, p. 5711 (279); Proc. 

U. S. Nat. Museum, II, 1879, p, 157; Rep. U. S. Fish Comm., 1879, p. I.'i7; 
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PL 6, p. 311. — KoasMAN, Zool, Ert;b. ei&er Reiee in die KubL dee Rothen 

Meere«, III, Malacoetmca, p. 122; Hittheil, auB der Zool. Station zu Neapet, 

III, ISei, first half, p. 182. 
Phryna diitiMwi Walk, Arbeit. auB d. Zoolog. InsU. d. Univers. Wien, IV, 

1882, p. 59. 
Opon dwtortua Richakdsos, Am. Nat., XXXIV, 1900, p. 309. 
L^ya dwlorUi Richabdboh, Proc. U. S. Mat Mnsenin, XXIII, 1901, p. 579. 

Locality. — Atlaatic City, New Jersey, in the braachial cavity of 
Uea pugUator. 

ION£ CORNUTA Spence Bate. 

lone cormiia Sfbnck Batk, Proc. Zool. 8oc. London, 1864, p. 668; Lord's Natural- 
ist in Britieh Columbia, II, 1S66, p. 282. 

lone comula Bate and Wbstwood, Brit. 8e«ile-oy©d Crtist, II, p. 353. — Giabd 
and BoNKiEs, Travaux de I'lnstitut zoologique de Lille et du lAboratoire 
Maritime de Wimerenx, V, 1887, p. 77.— Richabsboh, Proc. U. S. Nat 
Moeeam, XXI, 1890, p. 869. 

Locality. — Esquimault Harbor, British Columbia, in the bnwchial 
cavity of CaUianaasa longimamaj Vancouver Island. 

ZONE THOMPBONI, new Bpedea. 

Body of female longer than broad. 

Head deeply set in thorax, ita anterior margin produced in a crenu- 
lated border. The antero-lateral lobes of the frontal border extend 
some distance beyond the sides of the head. The potit«rior portion of 
the head is evenly rounded. The first antennfe are three jointed; the 
second pair are five jointed. 

All the thoracic segments are distinct, with distinct epimera 
("lames pleurales" of Giard and Bonnier), in the form of large 
rounded lobes, not elongated. In the first two segments these epi- 
meral lobes occupy the anterior portions of the lateral parts of the seg- 
ments; in the third segment they are placed about the center of the 
lateral margin; in the fourth and fifth segments they occupy more of 
8 posterior position; in the sixth and seventh segments they occupy 
the entire lateral margin. Ovarian bosses are present on the first 
four segments, along the anterior portion of the segment. 

The six segments of the pleou are distinct, and are produced later- 
ally, each in a pair of elongated and jointed appendages, furnished 
with numerous mammilliform, branching appendages, originating 
from the posterior margin and extending downward. Thus there are 
six pairs of appendages corresponding to the "lames epimeriennes du 
pleon" of Giard and Bonnier. 

The pleopoda consist of four pairs of double-branched appendages 
and one pair of single-branched appendages." The inner branches of 

•> The youDg female of /one f Aomjucni has the last pair of pleopoda double-branched, 
the two branches flimilar, however. The inner branches of the first four segmentB 
are quite different from those of the outer branches, as is true of the adult female, 
and lie folded over the abdomen aa in the adult described. 
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the first four pairs fold over the ventral side, meeting in the meiltan 
line. These branches are all large and of nearly equal size and thickly 
tuberculate, the first two pairs being somewhat larger than the last 
two pairs. The outer branches of the first four pairs and the fifth 
pair of pleopoda consist of narrow, elongated appendages crenulated 
on their outer mai^ns and thickly tuberculate. The appendages of 




the sixth abdominal segment, the uropoda, are a pair of simple, cylin- 
drical, elongated lobes, recurved at their extremities, and not reach- 
ing beyond the mass of epimeral appendages. 

The incubatory pouch is formed of five pairs of lamellfe, five issuing 
from one side and five from the other. The first pair are much smaller 
than the othei's, and are entirely concealed by the second pair. 
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The seven paira of legs are all similar, and terminate in a preKear 
sile hand. There are two expansions or carinte on the basis of all the 
legs, the anterior one beiaj? only half as long as the 
other. 

Male with all the segments of the thorax distinct. 
Eyes wanting. Antennae conspicuous, six jointed. An- 
tennulse, three jointed. The segments of the abdomen 
are distinct, all six furnished each with a pair of elon- 
gated leaf-like tapering appendages. 
Twospecimens were collected by Mr. G. M, Gray at North Falmouth, 
They were found on Callianassa stimpsoni. 

The species is named for Mr. Millett T. 
Thompson, from whom the specimens were 
received. 

Type.—i^&t. No. 29091, U.S.N.M. 
This species is apparently verj' close to 
J. comuta, Spence Bate, from Vancouver 
Island. It agrees with J. comutaia the ab- 
sence of the elongated epimeral lobes (lames 
pleurales), in which both species differ from 
I. thoracioa (Montagu). lone thoinpsoid and 
I. comuta are both much larger species than 
/ thoracica. In the description of /. com-uta," the author says 
that the coxse of the three posterior segments of the thorax are 
larger than the four anterior, and are produced 
posteriorly to a point. This is not true of I. 
tJuirapson-i, in which the epimera of the three 
posterior thoracic segments are smaller than 
those of the anterior segments, 
although they occupy the en- 
tire lateral margin, and they F'«- 67,-ione thomp- 
are rounded posteriorly and not ayiiivi.trtMM^-x'in 
produced to a point. Spence 
Bate also speaks, in reference to I. comuta, of the 
antero- lateral "horn-like process of the cephalon* 
curving posteriorly." In /. thmiipsoni, these lateral 
processes or lobes extend out straight at the sides. 
Bate and Westwood, in describing /. comuta^ state 
that the last pair of inner saccular branches of the 
pleopoda are almost obsolete. There are but four 
pairs of inner branches in I. thoinpaoni. The above 
quoted authors also describe the inner branches of the pleopoda as 

"Proe. Zool. Soc. London, 1864, p. 668. 
"British Sesfeile-eyod Crustacea, II, 1867, p. 254. 
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gradually diminishing in size to the last pair, whereas the outer branches 
gradoally increase in size. This is not true of/, thompson.i.'^ 

PHYLLODURUS ABDOMIHALIS Stimpson. 

Pkyllodurug dbdommaUa Stimpbon, Joum. Bost Soc. Nat. Hiet., VI, 1857, p. 71. — 
LoCKiNQTON, Proc. Cftl. Acad. 8ci.. VII, 1877, Pt. 1, p. 57; Ann, M^, Nat. 
Hist., 1878, pp. 299, 300.— Rich abubon, Proc U. S. Nat Mub., XXI, 1899, 

p. 868. 

Locality. — Puget Sound; Tomales Bay, California, "on UpogAia 
pugettensis; " San Francisco Bay on Upog^na jmgettenaia. 

PSBUDIONE GIARDI Calnum. 

Peevdione giardi Calman, Ann. N. Y. Acad. 8ci., XI, 1898, No. 13, pp. 274-281, 
pi. xxxiT, fig. 5.— RicHABDSON, Ptoc.U. 8. Nat. Mps., XXI, 1899, p. 869. 

ZocaUti/.-— Paget Sound, on Pagurv^ ockotensia (Brandt). 

PSBUDIONE OALACANTHiE Hansen. 

Peeadiane galacanlkas Hanbbn, Boll. Mub. Comp. Zool. Harvard Collie, XXXI, 
1897, pp. 118-120, pi. V, flg. 221,— RiCHABBBON, Proc. U. S. Nat. Mus., 
XXI, 1899, p. 869. 

Locality. — Gulf of California, in the branchial cavity of Gcdaeantha 
dioraedem var. parviapina Faxon; near Flattery Kocks, Washington, 
parasitic on Munida quadi^pina Benedict. (Collected by U. S. Fish, 
Commission steamer Alhatross.) 

•"The descriptionB of the type species, lone thoradca (Montagu), are so imsaJaBfac- 
tory and tnadequata and bo much at variance when compared that the only action 
to take, under the circumBtanceB, is to place the form described above tentatively in 
the genua lone Latreille and to give it a new epedfic name. 

Montagu and KoBsman describe the pleon of lone Otoracka as composed of eix s^;- 
ments, all of which are produced laterally into arboreecent, btanching lamellffi. 
Monti^ in hiB %ure, however, repreeents but four s^mente, with five paire of 
brancliing lamellfe. Milne Edwards, Bate and Westwood, and Giard and Bonnier 
describe eix B^;ments, with only the first five produced into ramified appendages. 
The appendages of the last segment are described as simple, recurved. 

Montagu mentions also Bix simple, recnrved appendages, of which the last two are 
laiger than the rest. Kossman describes six pairs of double-branched pleopoda 
(pleopodoiden) and also a single pair of simple, cylindrical uropoda (pleopoden). 
Milne Edwards sayB that the first (appendt^ea of the first five s^ments?) carry at 
their base a Uttle "^caille" folded beneath, under the abdomen. Bate and West- 
wood refer to the pleopoda in the following way: "Several of the basal append^^ 
are, moreover, furnished at the base beneath with a small scale, lying beneath, the 
tail." Finally, Giard and Bonnier, characterize these appendages in this way: 
"Rames des Pl^opodes composes de sis ari^icles." 

The species herein described as new Beems close to lone eomula 8pence Bate. In 
the oripnal description of lone comula the pleopoda are simply described as ' ' long 
and fringed with arborescent branchiie." Bale and Westwood mention the jointed 
character of these appendages (pleural lametLe), and give a much fuller description 
of tiie species. 
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PSEUDIONE FURCATA, new species. 

Body of female longer than broad, more or less ovate. 
Head with frontal border; anterior margin nearly straight; posterior 
poi-tion narrowly rounded. Head small and deeply immeraed in thorax. 
Mouth parts and an- 
tennae concealed by 
first lamellse of mar- 
supium. The first an- 
tennse are composed 
of three, the second 
of four joints. 

The thorax has all 
the segments distinct. 
Ovarian bosses are 
large and prominent 
on the first four seg- 
ments. The epimera 
on these segments are 
represented by narrow ridges lateral to the ovarian bosses; those of 
the three last segments occupy all of the lateral margin. 
The segments of the abdomen are all distinct with the epimera pro- 
duced in wide plates on either side of the narrow middle 
portion of the segment. The sixth or terminal segment 
s without epimera, and terminates posteriorly in two 
small, rounded lobes. The pleopoda are five pairs of 
smooth, narrow, elongated biramous append^^, all 
similar and equal in size, with the exception of the 
inner branch of the first pair, which is exceedingly 
large and is inwardly directed, meeting the correspond- 
ing branch of the opposite side in the median ventral 
line, just below the incubatory pouch. All the remaining branches 
are directed post-laterally. The surfaces of all the lamellie are quite 
smooth. The uropoda consist of a single pair of simple appendages, 
similar in shape and size to the pleopoda. 

The incubatory pouch consists of five pairs of 
large lamellfe, overlapping in the median line. 
First pair of plates with the terminal lobe not 
defined. 

There is a high and widely rounded expansion 
or carina on the basis of all the legs. 
Male unknown. of adult rauALB. xwt. 

Four specimens were collected on the eastern 
shore of Virginia by Prof, H. E. Webster. Host unknown. They 
were sent from Union College to the Smithsonian Institution. 
Type.— Cat. No. 29093, U.S.N.M. 



e 

Fio. 70.— PsEum- 




Fia.Tl.— -Pbeoi 



D.g.tizecbvGoOgle 



80 



PROCEEDINGS OF THE NATIONAL MUSEUM. 



PSBUDIONB CURTATA, new apeciea. 
Head very large, with wide anterior aiargln, almost straight; no 
froDtal border. Antero-lateral portion produced in a small process 
on either aide. Posterior portion widely rounded. Eyes wanting. 





Fio. 72,— FaEODiOKK 

The segments of the thorax are distinct. The epimera are distinct 
18 narrow plates on the extreme lateral margin of the anterior portion 
of the first four segments. Ovarian bosses are 
prominent on the anterior portion of the first four 
segments. The epimera occupy almost all of the 
lateral margin of the three posterior segments. 
The abdomen has the six segments distinct. 
All are produced laterally in small rounded 
epimera with the exception of the last; or termi- 
nal segment which ia very small and rounded 
posteriorly. 

The pleopoda are five pairs of large, broad, 
smooth, leaf-like, double-branched appendaves 
not concealed on the dorsal side by the small epimeral plates of the 
abdominal segments, from which they project in full view. The uro- 
poda are a pair of single-branched, simple append- 
ages, similar in shape to the branches of the pleopoda. 
The marsupium is formed of five pairs of incu- 
batory lamellte, which overlap so as to completely 
encompass the ventral surface of the body; the first 
pair have the terminal lobe of the distal segment 
small, but well defined. 

There are seven pairs of small legs, all similar curtata, leq op 
in size and structure; a high triangularly shaped f^l^'x^.*""" 
expansion or carina is present on the basis. 
Color uniformly light yellow. 

Male, two and one-third times longer than broad, with all seven 
segments of the thorax and all six segments of the abdomen digtinctf 
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Eyes present. Abdomen occupies one-foui-th of the entire length of 
the body. 

Only one specimen was found at Key West by Henry Hemphill. 
Parasitic on Petroligthea sexajdnosua (Gibbes). 

Tyjoe.— Cat. No. 29094, U,S.N.M. 

MUNIDION PARVA, new species. 

Head large, broader anteriorly than posteriorly, 
with wide frontal border. Eyes wanting. Anterior 
margin nearly straight, posterior margin narrowly 
rounded. 

The segments of the thorax are distinct, the first 
two of which are short in the dorsal median line. 
The other five segmenta are about equal in length. 
Ovarian bosses present on all the segments and 
occupying the posterior portion of the sublateral 
part of the segment. On all the segments they are 
in the form of petiolated processes. The epimera 
are large plates which occupy the whole of the 
lateral margin of the segments. These plates are 
larger on the posterior segments than' on the anterior ones. 

The abdominal segments are all distinct. The first five are pro- 
duced laterally in epimeral lobes, elongated and leaf -shaped, decreas- 
ing in size gradually from the first to the fifth segments. These lobee 
do not cover the dorsal surface 
of the abdomen, or obscure the 
small terminal segment, which 
is visible dorsally as a small 
rounded petiolated process. 

The pleopoda are five pairs 
of double- branched elongated 
leaf-like appendages; the inner 
branches are smaller than the 
outer. The uTOpoda consist of 
a pair of biramous appendages, 
each with one large outer and 
one small inner branch, similar 
in shape to the branches of the pleopoda. 

The ventral aide of the abdominal segments is keeled on the poste- 
rior margin. The pleopoda and abdominal epimera are somewhat 
carinated on both surfaces. 

The marsupium is bounded by five pairs of incubatory lamellse, the 

third pair of which do not overlap in the median ventral line, so that 

a small opening is left into the incubatory pouch. The terminal lobe 

of the distal segment of the first pair is very small, but well defined. 

The seven pairs of legs are all similar; the basis is furnished with 

Proc. N. M. vol. xxvii— 08 6 
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iiTi cxtrcinely hifjh expansion, the anterior end of which is twice as 
high as the other end. 

The male has all tlie segments of the thorax dis- 
tinct. The segments of the abdomen are fused 
into a single piece. There are no indications of 
the coalesced segments on the lateral margins of 
the ahdomen, these margins being entire. The 
posterior portion of this segment is narrower than 
the anterior portion, its apex, however, l:ieing 
Kin. 77.-ifi'NiDioN PAH- widely rounded. Its length is about one and one- 
VA, FiBST LAMELLA w |jg^jf tjmea its greatest breadth. Eyes are present. 
Only one specimen comes from the Straits of 
Fuca, taken by the U. S. Fish Commission steamer Alhatrons at a 
depth of 152 fathoms. Parasitic on Munida quadrispina Benedict. 
Type.—C&i. No. 29095, U.S.N.M. 
This species is a very much ^^maller one than the type 
species of the genus described by Dr. Hansen," being 
less than half the size of Munidion princeps. The 
present species differs from the type species in its much 
smaller size; in the relatively larger and differently pakva, j,bo of 
shaped head; in the larger thoracic epimei-a (pleural adult j-emali. 
plates); in the differently shaped ovarian bosses; in the ^ ^*- 
smaller and differently shaped abdominal epimera, which do not con- 
ceal the abdominal segments dorsally as in that species; in the differ- 
_ ently shaped carina on the basis of all the legs; in the 

absence of the sinuous latei-al margins of the abdomen 
of the male; and in the broader apex and greater length 
compared with the width of the abdomen of the male. 

Family DAJIDJi:. 

DAJUS MYSIDIS Kiftyer. 

Dfgus ■aiyMdiii Kbbyer, Voy, en. Scand., Crost,, 1840, pi. xxviii, 

), Mem. Boat. Soc. Nat. Hist., 1, 1867, 




fig. 1 



Eopirnia mygidium pACKAt 
p. 295, pi. vm, fig. 3. 
LcpUrpkryxM mysidw BucnnoLZ, Zweite Deutsche Nordpollahrt, ■ 

1874, p. 288, pi, XI, fig. 2. 

Dajvi mygidig LOtken, Crustacea of Greenland, 1875, p. 160.^ 

ri.i, vj,-3irsi- G. 0. Sabs, Arch., Math. Nat, II, 1877, p. 354 (254).— 

nii.s '■*!"■«. Smith in Harder, Ptoc. U. S. Nat. Museum, II, 1879, p. 

"■"■"■ ^^ ■ 158.— Haboer, Rep. U. S. FishComm.,1880, Pt. 6,p.312.— 

«. O. Sarb, Crustacea of Norway, II, Pta. 11, 12, J89H, p. 223-225, pi. xxviii, 

fig. 1.— RicHARDBoN, Proc. U. S. Nat. Museum, XXIII, 1901, p. 579. ' 

Localii}/. — Labrador; Greenland; Kingigtok; Duck Island; Murchi- 

son Sound; 730 48' N. lat., 80° 30' W. long.; TS^-SS'N. lat., Tl^SO' W. 

long; 71 57' N. lat., 73=' 56' W. long.; 6ti'^ 33' N. lat, fil" 50' W. long.; 

<'Bull, Mus, Comp. Zool. Harvard Coll^^, XXXI, No. 5, Pt. 22, The Isopoda, 

1897, pp. 11.V117, pi. IV, figs. 2-2c; pi. v, figs. I-lrf. 
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t>4°56' N. lat., 66^ 18' W. loDg. ; also recorded from weat coast of Nor- 
way, Kara Sea, Sabine Island, Spitzberg, Jan Mayen, Murman coast. 
Depth.— -A to 20 fathoms. 

Family CRYFTONISCID^. 
CLYPEONISCUS MEINERTI Giard and Bonnier. 

dyjiemiiiicii* meinerli, Giard and Bonnibr, Bull. Scientifique de la France et de 
la Belgique, (4) XXV, 1893, pp. 421^36, 444. 
Loaility. — Greenland (Godhavn), 8 lo 10 fathoms; Nova Zombia 
{Jugor Snhar), 6 fathoms, (Giard and Bonnier). Parasitic in the 
incubatory poiich of Synidotea nodvlosa (Kr0yer). 

SOUTH AMERICAN EPICARIDEA. 
EPICARIDEA or BOPYROIDEA. 
Family BOPYRID^. 
STEGOPHRYXUS RESUPINATUS (MUller). 
Eiilii/rus regupinatus MClleb, Jen. Zeitachrift Nat., VI, 1871, pp. 57-60. 
Phnjj^is resupinalus Stebbing, Hist. Crust., 1893, p. 409. 
Slegopkryxus reftipaiatug Thompbon, Report U. S. Fish Comm., 1901, p. 56. 
Locality.— lirazil, on a Pagurid. 

PSEUDIONE GALACANTHiG Hansen, t 
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Pieudioiie gtilacantha: Hai 
1H97, jip. 118-120, p). \ 

1899, JJ. 809. 



JEN, Bull, Mu8. Cqmp. Zool. Harvard College, XXXI, 

fig. 22/.— Richardson, Proc, U, K. Nat. Muh., XXI_, 



" This Hi)ecies is again figured, for the reason that it is found parasitic on a different 
»l)eciea of host, an<l is from a. different locality from that of the type speeiinen. 
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Locality. — Off east coast of Patagonia, two specimens parasitic on 
Munida stibTugom. Collected by U. S. Fish Commission steamer 



PSEUDIONE TUBBRCULATA, new species. 
Headsmall, with frontal border; anterior margio straight; posterior 
portion narrowly rounded. 
Segments of thorax distinct. Ovarian bosses present on antero- 




lateral part of first four segments. Last three segments without 
bosses. The epimera occupy only the small posterior part of the 
lateral margin of the first four segments, and are not distinctly sepa- 
rated from the segments on the dorsal side; they occupy the whole of 



FlG.M.— PSEU- 




the lateral margin of the last three segments, and are in 
the form of large plates, extending somewhat backward. 
The segments of the abdomen are distinct. The epim- 
era of the abdominal segments form large plates on either 
side of the segments. They are present on all but the ''"' 
last or terminal segment, and are not distinctly separated from the 
segments. The epimera almost entirely conceal, on the dorsal side, 
the underlying pleopoda. The terminal segment is bilobate posteri- 



D.g.tizecbvGoOgle 



NO. isso. nATVRAL msTORY Of THE ISOPObA-klCttAkmoK. 85 

orly, with a small median point. The posterior ed^e of the ventral 
side of all the abdominal segments is strongly keeled. The pleopoda 
are five pairs of double-branched, broad, leaf-like appendages, dis- 
tinctly tuberculate. The inner branches of the firat pair overlap in 
the median ventral line. 

The marsupium is composed of five pairs of strongly tuberculate 
lamellse, overlapping in the median ventral line of the thorax, and 
entirely inclosing the incubatory pouch. 

There are seven pairs of legs similar in shape and structure. A 
wide expansion extends the entire length of the basis. 

Color, uniformly light yellow. 

Males, three and ahalf times longer than broad, withall seven segments 
of thorax and all six of abdomen distinct. Eyes wanting. Abdomen 
occupies more than one-third of the entire length of the body. 

About thirteen specimens were obtained by the U. S. Fish Commis- 
sion steamer Albatross, from off Port Ortway, Patagonia, at a depth 
of 1,050 fathoms. Parasitic on Lithodes di<miedecB Benedict. 

Type.—Ca.t. No. 29092, U.S.N.M. 

PSEUDIONB PAUCISBCTA, new epeciea 

Body of female ovate, twice as long as wide, twisted somewhat to 
one side. Color, uniformly light yellow. 

Head very large, triangfular in shape, with frontal mai^n widely 




rounded or arcuate. A wide frontal border, somewhat irregular in 
outline, surrounds the anterior portion. Eyes absent. First pair of 
antennae consist of three joints; second pair of five joints. 

Ovarian bosses present on the anterior portion of the first four tho- 
racic segmenta; lateral to these, on the anterior portion of the seg- 
ments, are the wide epimeral plates, which have a tendency to be 
irregular along the lateral margin. The epimera occupy the whole of 
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the lateral oiargin of the three posterior segmentH, and arc produced 
laterally into irregular proceases. 
The segment*) of the abdomen are distinct with the epimera extend- 
ing as narrow, elongated plates on either side of the 
iirst fire segments. Terminal segment knoblike in 
appearance with well-rounded margins. 

Pleopodaconsistof iive pairs of doubIe-bi-anched,nar- 
row, elongated tapering lamellse directed baekwai'd,the 
■ inner branches being smaller than the outer bi-anches 
in the last two segments. The uropoda are a single 
pair of lamellie, both lamella being irregular in outline. 
The five pairs of incubatory plates completely inclose 
the incubatory pouch, meeting in the median venti-a! 
line. The terminal lobe of the distal segment of the first pair is 
not defined. All the legs have a high and narrowly 
rounded expansion or carina al)Out the middle of the 
basts. 

The male is twice as long as broad. Head trans- 
verse; eyes absent. Segments of thorax of equal 
length. Abdomen short, occupying less than one-sixth 
of the entire length and composed of 
only five segments, all distinct, with 
terminal segment small, rounded. ""'* 

Only one specimen was taken by the U. S. Fish 
Commission steamer Albatross off Port Ortway, 
Patagonia. Parasitic on Munida curvipes Benedict. 
7y^e.~Cat. No. 29096, U.S.N.M. 





UROBOPYRUS, new genus. 
UROBOPYRUS PROCESSjE, new species. 
Body of adult female somewhat asymmetrical, and 
a little broader than long. Color, uniformly white. 
Head with frontal margin produced and upturned; 
^^^' posterior margin widely rounded. Markings of 

black, which may represent eyes, present on the antero-laterat angles 
of the head. 

All the segments of the thorax are distinct. Ovarian bosses are 
present on the anterior portion of the first four segments. The epi- 
mera of these segments are represented by narrow plates on the outer 
margin of the segments, lateral to the ovarian bosses. On the three 
posterior segments the epimeia are produced as large plates, larger 
on one side than on the other, beyond the margin of the segments. 

All six segments of the abdomen distinct. The lateral margins are 
rounded, the lateral parts not being produced. The terminal segment 
is bi-lobed. 



byGoogle 



NO. 1350, NATURAL HISTORY OF THE ISOPODA—RICnAttmON. 87 

The iiropoda arc a pair of double-branched appendages attat-hed to 
the terminal abdominal segment; the inner branches are smaller tind 
more slender than the outer branches. 

The pleopoda conHist of five pairs of double-branched, elongated 
lamellie, the inner bmnches being smaller than the outer a.id directed 
inward, the outer branches extending beyond the margins of tlie 
abdomen. 

The incubatory lamella! consist of five pairs of plates affixed to the 
sides of the thorax, live on either aide. Tbey do not completely cover 




FiQ. 92.— UROBOPVBua 



the incubatory pouch, but a large area remains open, which is normally 
filled with eggs. 

All seven pairs of legs present. 

Male unknown. 

A single specimen was obtained by the U. S. Fish Commission 
ateamer AlhatTosx off the east coast of South America, lat. N. 
6° 59' 30", long. W. 'd4P 47'. Pai-asitic on Proceaxa canalleulata Leach. 

This genus is very close to Pi^hopyrus Giard and Bonnier, but dif- 
fers in having uropoda, which are aitogether wanting in that genus. 

Type.—QaX. No. 29098, U.S.N.M. 

CRYPTIONE ELONGATA Hansen, 

Oryptione eUmgaia Hansen, Bull. Mus. Comp. Zool. Harvanl College, XXXI, 

1897, pp. 112-115, pi. HI, figs. 5, 5-; pi. iv, figa. l-l'. -Eh.-hard9on, Proc. 

V. 8. Nat. Museum, XXI, 1899, p. 869. 

Lomliij/. — ^Near the Galapagos Islands, in the branchial cavity of 

Ifeniatoearcinug agassisil Faxon, which occurs as far north as Aca- 

pulco, Mexico. 

MUNIDION PRINCBPS HanBen. 

Munidion prineepa Hansen, Bull. Mua. Comp. Zool. Harvard Collie, XXXI, 
1897, pp. 115-117, pi. IV, figs. 2-2"; pi. v. fig. 1-1''. 
Zoof/Uty.— Cocoa Island, lat. S^SS'SO" N., long. 81=^30' W., on 
Munida refvlgem; off the coast of Ecuador, on M. re/idgens Faxon. 
Depth, 112 fathoms. 
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